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ÃoÄ Y[GJe4c�Å�T�YHb'aVY[ZOgUÆ K Ç[È�È�É{Ê
Ë	Ì2ÍhÎ�Ï�Ð)Ì\Ñ?ÌOÒ[Ó)Î�ÔhÕ�Ö�Ô4Ó)×�Ó)×'Ì�Í2Ø{ÌJÐ%Í4ÙRÌ�ÚJÐ�Û�Î§Ó%ÍhÜ�Î§Ó�Ð)Ï�ÚOÓ)Ï�Ð)Ì@ÕfÐ)ÔRÑyÝ�ÞMÌOÓ)Ø{Ì\Ü�ß|Ð)ÌOà�Ò�Ì\Ñ?Ì\Ò¶Ó�ÔhÕ�Ò'Ì\ÏHÓ�Ð)ÔRÒ�á�Ô2â�ß�ÌOÐ
ßHÞMã�Ð%ÍhÚOÓ)ÞMÔRÒ�ä�åFæ+ç|è!ß'Í»Ó%ÍFÍ4Ò'ß�Ó)×�Ì�ÜMÔ¶Ú2Í4ÜHÎ§Ó�Ð)Ï'ÚOÓ)ÏHÐ)ÌwÕfÐ)Ô4Ñêé!Í-ëwì�ìfì�í�Ì2ßHÙRÌwî[í�Ð%Í\Û[íQÍhÖ'Î�ÔhÐ)á�Ó)ÞMÔRÒ�à�Ò�ÌOí�Î§Ó�Ð)Ï'ÚOÓ)ÏHÐ)Ì
ä�ïFðFñ�ò'è-ÍhÐ)ÌsáHÐ)Ì\Î�Ì\Ò¶Ó)Ì2ßUÕ�Ô4Ð�Í±é!Í ~�~Oówô Î)Í4Ñ?á�Ü�ÌsÍ4Î�Í�ÕfÏ'Ò�ÚOÓ)ÞMÔRÒ©ÔhÕwÓ)Ì\Ñ?á�ÌJÐ%ÍhÓ)Ï�Ð)Ì±ä�õ<ö2÷»íQøRù4÷	ú�èJû ü�×�Ì\Î�Ì
ß�ÍhÓ%ÍUÍhÐ)Ì�Ú\Ô4Ñ?á�ÍhÐ)Ì\ß0Ó)ÔUï�ð-ñ�ò>Ð)Ì\Î�Ï�ÜMÓ)Î<ÔRÒ9ÍUý�Ï ówô Î)ÍhÑ?á'ÜMÌRûUü�×�ÌjÎ�Þ�Ò�ÙRÜMÌOí�Î�ÞþÓ)Ì�éVÍUÍ4Ò�ß ó á�Ô4Î�ÞþÓ)Þ�Ô4Ò�ÍhÜ
ßHÞ�Î§Ó�Ð)ÞMÖ�Ï�Ó)ÞMÔRÒÿâ�Þ�ßHÓ)×�Î(ÍhÒ�ß©Ó)×�Ìjé!Íhí ó Í4Ò'ß9é!Í»íQéVÍ�Ö�ÔRÒ'ß©ÜMÌ\Ò'ÙhÓ)×:ß�ÞMÎ§Ó�Ð)ÞMÖ'Ï�Ó)ÞMÔ4Òÿâ�Þlß[Ó)×'Î<Í4Ò'ß0Ó)×'Ì\ÞþÐ�Ó)Ì\Ñsí
á�ÌOÐ%Í»Ó)Ï�Ð)Ì(ß�Ì\á�Ì\Ò'ß�Ì\Ò�Ú\Ì�ÍhÐ)Ì<Ú\ÔRÑ?á'ÍhÐ)Ì2ß�û�ü�×'ÞMÎ�Ú\Ô4Ñ?á�Í»Ð)Þ�Î�Ô4Ò©ÍhÜMÜ�Ô2â�Î�ÍhÒ0Ì\Î§Ó)ÞMÑjÍ»Ó)Ì<ÔhÕ@Ó)×�Ì(éVÍ±ÍhÒ�ß ó Î�ÞþÓ)Ì
ßHÞ�Î�á�Ü�Í4Ú\Ì\Ñ?ÌOÒ[Ó)Î�� ÍhÒ�ß�â�Ì�à�Ò'ßUÓ)×'ÍhÓ-Ó)×'Ì\Î�Ì�Î�Ï'Ö�ÜlÍ»Ó�Ó)ÞMÚ\Ì\Î�ÍhÐ)Ì�ÔRÒ�ÜþÛ>Î�Ü�ÞMÙ4×[Ó)ÜþÛ>Ú\ÔhÐ�Ð)Ì\Ü�ÍhÓ)Ì2ßUâ�ÞþÓ)×0Ì\Í4Ú%×^ÔhÓ)×'ÌOÐ2û
Ë	ÔhÐ)Ì\Ô»Ø{ÌOÐ��wâ�×�ÞMÜ�Ì�Ó)×'ÌjÓ)Ì\Ñ?á�ÌOÐ%Í»Ó)Ï�Ð)Ì±ß�Ì\á�Ì\Ò'ß�Ì\Ò�Ú\Ì�Ô4Õ�Ó)×'Ì±ß�ÞMÎ�á'Ü�Í4ÚOÌ\Ñ?Ì\Ò¶Ósá'ÍhÐ%Í4Ñ?ÌJÓ)ÌOÐ)ÎsÔ4Õ�Ó)×'Ì±Í2Ø{ÌOÐ%ÍhÙRÌ
Î�ÞþÓ)Ì\Î�ÕlÐ)ÔRÑ ß�Þþã�Ð%ÍhÚOÓ)ÞMÔRÒjà'Ó�ÍhÒ	ý�ÞMÒ'Î§Ó)Ì\ÞMÒ	Ñ?Ô[ßHÌ\Ü�â�ÌOÜ�Ü��HÓ)×'Ì�Ó)Ì\Ñ?á�ÌOÐ%ÍhÓ)ÏHÐ)ÌFßHÌ\á�Ì\Ò'ß�Ì\Ò�Ú\ÌFÔhÕ!Ó)×'ÌFé!Í»í ó Ö�ÔRÒ'ß
ÜMÌ\Ò�Ù4Ó)×�ßHÞMÎ§Ó�Ð)Þ�Ö�Ï�Ó)ÞMÔRÒjâ�Þ�ßHÓ)×�Ð)Ì��¶Ï'ÞþÐ)Ì\Î�Í»Ó�Ü�Ì\Í4Î§Ó�ÓQâwÔ(Ø[ÞMÖ�Ð%Í»Ó)Þ�Ô4Ò�ÍhÜ ÕlÐ)Ì��¶Ï'Ì\Ò�Ú\ÞMÌ\Î��HÚ\Ô4Ð�Ð)Ì\Î�á�Ô4Ò�ßHÞ�Ò�Ù(Ó)Ô�Ó)×'Ì�éVÍ
ÍhÒ�ß ó ÕlÐ)Ì��¶Ï'Ì\Ò�Ú\ÞMÌ\ÎwÔhÕ�Ó)×'Ì�ÞMÒ�ß�ÞMØ[Þ�ß�Ï'Í4Ü�Î�ÞþÓ)Ì\Î\û�ïFðFñ�òsß'Í»Ó%Í|ÔRÒjý�Ï ó�ô Þ�Ò'ß�ÞMÚ2Í»Ó)Ì�Ó)×'ÍhÓ+Ó)×'Ì�Î�ÞMÓ)Ï'ÍhÓ)ÞMÔRÒjÞMÎ@Ó)×�Ì
Î)ÍhÑ?Ì|Þ�Ò±Ó)×'Ì�ý�Ï�Ú\ÔRÑ?á�Ô4Ï'Ò'ß û��QÒUÍ4ß'ßHÞMÓ)ÞMÔ4Ò���ÚOÔRÑ?á�Í»Ð)ÞMÎ�ÔRÒ'Î�Ö�ÌOÓoâ�Ì\Ì\Ò�ß'ÍhÓ%Í�Ó%Í	�{Ì\Ò	Ö�Ì\ÜMÔ»â Í4Ò'ß�Í4Ö�Ô»Ø{Ì�Ó)×�Ì
ÕfÌOÐ�Ð)ÔRÑjÍhÙRÒ'ÌJÓ)Þ�Ú�Ó�Ð%Í4Ò�Î�ÞMÓ)ÞMÔ4Ò�Ó)Ì\Ñ?á�ÌJÐ%ÍhÓ)Ï�Ð)Ì�ÕfÔ4Ð�ý�Ï ó ô á'Ü�ÍhÚ\Ì-Î§Ó�Ð)ÞMÒ�ÙRÌ\Ò¶Ó�ÜMÞMÑ?ÞþÓ)ÎwÔ4ÒjÓ)×�Ì�ÜlÍ»Ó�Ó)ÞMÚ\ÌFÞMÒ[Ø{ÔRÜMØ{ÌOÑ?Ì\Ò¶Ó
ÞMÒ±Ó)×�Ì�ÍhÎ�Î�Ô¶Ú\Þ�ÍhÓ)Ì2ß	Ñ?ÌJÓ%Í4Üþí�Þ�Ò�Î�Ï'Ü�ÍhÓ)ÔhÐ�Ó�Ð%Í4Ò�Î�ÞMÓ)ÞMÔ4Ò�Í4Ò'ßjÓ)×�ÌFÌ\Ò�Î�Ï'ÞMÒ'Ù�Ú\Ô4Ü�Ô4Î�Î)Í4ÜVÑjÍ4ÙRÒ�ÌOÓ)Ô4Ð)ÌOÎ�Þ�Î§Ó%ÍhÒ'Ú\Ì?ä�
�Ë	ÝFè
ÌOã�ÌOÚOÓ2û+ü�×'ÞMÎ�Ü�Í4Ú��?Ô4ÕVÜ�ÍhÓ�Ó)ÞMÚ\Ì�ÞMÒ[Ø{ÔRÜMØ{ÌOÑ?Ì\Ò¶ÓwÞMÒjÓ)×'Ì

�Ë	Ý_Ó�Ð%ÍhÒ'Î�ÞþÓ)ÞMÔRÒ±Þ�ÎwÞ�Ò�Î�×�Í»Ð)á±ÚOÔRÒ¶Ó�Ð%Í4Î§Ó�Ó)Ô�Ó)×'Ì�Î§Ó�Ð)ÔRÒ�Ù
Ü�ÍhÓ�Ó)ÞMÚ\Ì�ÞMÒ[Ø{ÔRÜMØ{ÌOÑ?Ì\Ò¶Ó�ÔRÖ�Î�ÌOÐ)Ø{Ì2ß�Þ�Ò±Ó)×'Ì�Ü�Í4Ò¶Ó)×'Í4Ò[Ï'Ñ ÑjÍhÒ'ÙRÍ4Ò'ÌOÎ�Ì|á�ÌOÐ)Ô»ØHÎ��[ÞþÓ)Ì\Î\û
� i�A�X0b'a����!ehZ\mhÅ���É�B ����B �Qx���ÉHB �HÈ�B��<I�� ÉHBfÉ4È B C�G�� ÉHBfÉRÇ�B W+c
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2 I�e13<D
4�I�e65�Y7�VE�ZJk�c�e4m�8VE'mJmJe4mOm�Y�r|kfc�e<ZOYHb:9He|E7;�klb'GOehZOe4m%G��
kfb:90e4dleRt2GOZJE�b�kft±Y[b c<�UY=9Hb e»GJk�t+8 ZJE�8Ve4Z%GOkleRmhK�kfb t»dfa c�kfb:9>�	k?5�e4c@ Y[dfehb theHK<I�e4Y @ gA;�ehZ%��klE�b�K)��e»G\Y[dfdlk�t[K(m%a�8Ve4ZOthEHb c�aVt2GJkfb:9 Y[b c
mJe"��kfthEHb c�a t2GOklb:9��Ve4I Y @ klE�Z4BML
B�a D 4 kfm�8Ve4ZJI Y78 m�GOI�e�dfe4Y�m)G�a bC�c�e4ZOm%GJE�E�c I�e65�Y7�VE�ZJk�c�eHB 2 ED�!e"9Hkfbyr|klGJI�K�YHd�GOI�EHa�9HIêY[dfd�GOI�e
I�e"5�Y7�VE�ZJk�c�eRm±mJI Y[ZOe0GJI�e9mOY=��e©thZJg�m%GOYHd�m%GJZOa t»GJa�ZOe Ã `wk?9VB"ÉRÊ»KB�a�k�m:E�b�e_E7;	GOI�eD;�e4rE�	ehGOYHdfmÁklb�GOI�e_I�e"5�Y=�!EHZOkfc�e_mJehZOkfe4m
GJIVY¶G9kfmÿc�k @ Y[dfehb'G9ZOY[GJI�e4Z^GOI Y[b GJZOk @ YHdle4b'G Ã X�Z4KjAFY Y[b cGF1�
Y[ZOe±GJI�e�E[GOI�ehZ\m\Ê2B 2 I�eUc�k @ Y[dfehb'GsI�e65�Y=�!EHZOk�c�e4msY[ZOe��!ehdfkfe @ eRc�P
GJEH�!e�m%e	�	kI��e»G\Y[d�mhK:YHb cJB�a D�4"k�myt»E�b mJkfm%GJe4b�G r|klGJI GJI�k�m
e65C8!e4t»GOY¶GOklE�b�B n\N u i)�VE @ e:ZOE'E�� GJe"�'8!ehZ\Y¶GOa�ZJeÁk�G9Y=8:8!e4YHZOm>GJE�!ehI Y @ e:YHm^Y m%e	�	k�t»E�b c�a t»GJE�Z4K���a�GÿYHm�GOI�e:GOe"�'8!ehZ\Y¶GJa ZJe:k�m
dfE¶r-e4ZJeRc'�Ve4dlE¶ryZOE�E7� GJe"�'8!ehZ\Y¶GOa�ZJe�K'GJI�e(ZJeRm%k�m%GJk @ klG)g Ã `wk?9VB�ÇHÊ
c�eRt»ZOe4YHmJe4m4K�YHm�kfb9Y'��e»GOYHdoB } i<m�GJI�esGOe"�'8!ehZ\Y¶GJa ZJe?k�m|dfE¶r-e4ZJeRc
GJE�Y=�!EHa�G(ÉK��q�K�GJI�esZOe4mJkfm%GJk @ k�G)g	GJI ehb^kfb thZJeRYHmJe4m4K7;�E�dldfE¶r-eRcL��g
YL8�ZOe4thk?8 k�GOEHa m(c�ZOE78�B 2 I�k�m�M���e»G\Y[d+kfb mJa�d�Y¶GJE�Z%N	GOZOYHb mJk�GOklE�bÁY¶G
ÉKO�B O0q k�m?t»E�b t»E��	klGOYHb'G(r|klGJIzY�8 Y[ZJGJk�Y[d ÃQP ÉRO�S	Ê);�ehZOZJE��UY=9=�
b�ehGJk�t|Y[dfk?9�b:��ehb'G�E=;!GJI�eTB�aUm�8�kfb m4B } 2 I e|ZJeRm%k�m)GOk @ klG)g�Y[bVc	mU8!e6�t»k?VVt�I�e4Y[G(Y[d�mJE>e65�I�kI��klGsY0m%eRt»EHbVc Ã Y[dI�!ehklGW��ZOE�Y�c ÊFGOZOYHb m%klGJkfEHb
Y¶G�Y7�VE�a�G�ÉRÇ�B �(q Ã klb mJe»G�E7;!`wkI9 B�ÇHÊ�Y¶G�r|I�k�t\I±GJI�eX�UYZY)E�ZJklG)g?E=;B�a9mU8�kfb mX�!e4t»E���e-;�ehZOZJE���Y79Hb�ehGJk�thYHdldfg^Y[dfkI9Hb�eRc�B\[�b9YHc�c�k�GOklE�b�K
GJI ehZOeUkfmjY©d�Y[Z%9He�b�e	9�Y¶GOk @ e]�UY79Hb�ehGJEHZOe4mJk�m)G\Y[b the Ã ]_^�Êse"`!eRt2G

E7;wY7�VE�a�G)a�ObS,klb_O 2 Y[G|GJe	�/8!ehZ\Y¶GOa�ZOe4m�b�eRY[ZXced�B
i�dlGJI EHa:9�I9GJI�e/�UY=9�b�k�GOa c�e�Y[b c:E @ ehZ\Y[dfd@t\IVY[Z\YHt2GOehZ�E7;�GJI kfm

]<^�e6`�e4t»G<k�m<c�k?`�ehZOehb'G<kfbÁc�ehGOY[kfd�GOI Y[b:GJI�e	t»EHdfE�mOmOY[df�UY=9�b�e6�
GOEHZOe4mJkfm%GOYHb t»e Ã AF]<^�Ê�d�Y[b'GJI YHb�a:�g�UY[b�9�Y[b e4mJe18!ehZOE @ m%x�klGJe4m4K 4
GOI�eL8�ZOe4mJehb the�E=;|Y9]h[�GOZOYHb mJk�GOklE�b6kfb·GJI�e @ k�t»kfb�klG)g:E=;|Y9`�]
GOZOYHb mJk�GOklE�bÁY[b cÁY>d�Y[Z%9He�]_^ e6`�e4t»G(I Y�m)8 ZJE��/8�GJe4c6t»E��/8VY[ZU�
k�mJEHb m�GJE·GJI e�8!ehZOE @ m%x�klGJe4m	YHm�Yi8VE'mJmJkI��dle>8�d�YHthe^GOE6dfE�EHxj;�EHZ
thdla e4mFY=�!EHa�G-GJI�e<b Y¶GOa�ZJe<E=;�GOI�e)�!ehI Y @ kfEHZ-E=;�B�aVD
4[B k1[�bL;�YHt»G4K
mJI�E�Z%GU�QZ\Y[b:9�e'��Y79Hb�ehGJk�t>E�ZOc�e4Z Ã kQB eHBl��Y79Hb�ehGJk�tm8!EHd�Y[ZOEHb m\ÊsY¶G
GOe"�'8!ehZ\Y¶GJa ZJeRmUY=�!E @ e>cnd I Y @ e>�!ehe4b E7� mJehZ @ eRco��gp^�Y7��YHb
mOthY[G%GOehZOklb:9VB q?i m)GOZJE�b:9UZOehd�Y¶GJkfEHbVm%I�kI8h�!e»G)rFehehbÿGOI�e��UY79Hb�ehGJk�t8!EHd�Y[ZOEHbVm@YHb cjGOZOYHb mU8VE�Z%Gr8�ZOE78!ehZJGJkfe4mwI YHms�!ehe4b	thEHbZY)eRt2GJa ZJeRc�B }
i�d�GOI�EHa�9HIyGOI�eÁe"5�k�m%GJehbVt»eÁE7;+�UY=9Hb e»GJk�t_8!EHd�Y[ZOEHbVm>c�E�e4m0b�E[G
ZOe	t'a�kfZOeÿY�mJmJE�t»k�Y¶GOe4c;dfY[G%GJk�t»e:c�kfm%GJE�Z%GOklE�b m Ã d�Y¶GJGJk�t»eh8!EHd�Y[ZOEHb m\Ê2K
mJE7��eze @ k�c�e4b t»e_mJa:979�e4m%GOm©GOI Y¶G:GOI�e_ZOEHdfezE=;�GJI e_dfY[G%GOkfthezkfm
m%GJkfdfd?b�E[G9a�b c�ehZ\m)GOE'E�c�B=`�E�Z©kfb m%GOYHb t»e�K(YHb a�b�a mJa YHdldfgydlE¶r��
dfg�klb�9(E�8�GJk�thYHd:��E�c�e�Y¶G|ÉhÆuO(t6�>v L thEHZOZJeRm�8!EHb c�klb:9<GJEsZOehd�Y¶GOk @ e��EHGJkfEHbw�!e»G)rFehehbxB�a"YHb cêD8Y¶GOE7�Um>I Y�mm�!ehe4bêE7� mJehZ @ eRc�B k]:EHZOehE @ e4Z4K(GOI�eD��e4Y�m%a�ZOe4czy-{|�={ dfY[G%GJk�t»e m%gu�'��e»GOZJg Y=8C�8!e4YHZOm<GOE��!e'��ZJE�xHe4b<9Hk @ e4b9GJI e	e"5�kfm%GJe4b t»e�E=;�GJI�e/;�ehZOZOE7�UY=97�
b e»GJk�t}8�IVYHmJe4m4KRYHb c?m%E���e�Y[b�k�m%EHGJZOE78�g�kfbjt»e4Z%G\Y[kfb(d�Y¶GJGJk�t»e�ZOe6~Ve4t��
GOklE�b m�IVYHme�!ehe4bjE7� mJehZ @ eRc�B �}��E[GOe�GJIVY¶G@mJk?9�b�k?VVthYHb�Gwc�k�`�ehZOehbVt»e4m�!e»G)rFehe4b�B�aVD 4 Y[bVc.GJI�e:AF]_^g8Ve4ZJE @ mJx'klGJeRm�YHZJe0e65C8VeRt2GOe4c�B
` EHZskfb m)G\Y[b theHK�GOI�eUY[b YHdlg�mJkfm(E7;�GJI e'^�Y=�UY[b·mJt4Y¶G%GOehZOklb�9©mJa:9=�
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`s[%p	B�ÉHÅ?C�e"5�Y=�!EHZOkfc�e�t»ZOg�m)G\Y[d�m%GJZOa t2GOa�ZJe�B Ä Y[ZOxÁY¶GOE7�Um(ZJe	8C�
ZOe4mJehb'G�YUZ\Y[ZOe6�§e4Y[ZJGJI©Y[b c©GOI�ejdfk?9�I'G�Y¶GJE��Um�ZOe"8�ZOe4mJehb'GX�VE�ZJE�b�B2 rFEja�b�klGFthehdfdfm-Y[ZOe�m%I�E¶r|b�GOEje"�'8�IVYHmJk?�4e|GJI�e(m%I EHZJGJe4m%G\�!EHb c
dfehb:9HGJI klb GOI�e:m)GOZJaVt2GJa ZJe�K�b Y7�	e4dlg�K�GOI�e:D��§Dg8 Y[kfZ'�VehG)r-e4ehb
YHcZY%YHt»e4b'G|D�4sE�t2G\Y[I�eRc�Z\Y�B
9HeRm)G\mjGOI Y¶G	GJI e©b�a:�]�Ve4Z±E7;1B�a Y¶GOE7�UmjGOI Y¶G'8 YHZ%GOkfthk?8 Y[GJe0klb
GJI em�UY=9Hb e»GJk�t'8!EHd�Y[ZOEHb m(k�m�mU��YHdld Ã�P �bS	Ê?thE7�'8 Y[ZOe4cÁGJEÿGOI�e8!ehZOE @ mJx�k�GOe4m Ã��P ÇHÈbS	Ê2B `�a�ZJGJI ehZ%�	E�ZJe�K���E'm)G^E7;<GOI�e:I�e"5�YZ��!EHZOkfc�eRm�Y[ZOejt»ZOg�m)G\Y[dfdlE�9HZ\Y=8�I kft4Y[dfdlg @ ehZOg>r-e4dld@EHZ\c�ehZOe4c Ã W+YHD�4
k�mhK@klbl;�YHt»G4K@E=;�GJe4b6aVm%eRc·Y�m?Y[bi5u�QZ\Y{g:c�k?`!Z\YHt»GJkfEHb.m)G\Y[b c�YHZOcVÊ2K
Y[bVc9b�E0t\IVY[b:9�ejklb:GJI�e'B�a D 4 dfY[G%GJk�t»e	t»E�b m)G\Y[b'G�E�ththa�Z\m�b�eRY[ZcedêGOE.r|k�GOI�klbyÈ B È�ÈHÈ�Og�ijB�C�E¶r-e @ ehZRK\8 Y[GJI�E�dlE�9Hk�thYHdFc�k�mJEHZ\c�ehZthYHb^e"5�k�m%GFGOI Y¶G|k�m���EHZOe<eRYHmJkldfgUE7� mJehZ @ eRcUr|klGJIÿY±dfE�thYHd�8 ZJE��Ve
Ã GOI�e�8Ve4ZJE @ mJx�k�GOe4mwY[ZOe-YW9HE�E�c?e65�Y7�/8 dle¶L��{Ê2KHYHb c�9�k @ ehb?GOI�e�e @ �k�c�ehb the+;�E�Z)�UY=9�b�e»GOkft�8!EHd�Y[ZOEHbVm�Y[bVc©GJI�e	m%a�Z%8�ZOkfmJkfb:9m8 YHa t»klG)g
E=;�GJe"�'8!ehZ\Y¶GOa�ZJe"�§c�e"8!ehb c�e4b'G�^�klehG @ e4dfcÁZJe"V b�e	�	e4b'GOm(E=;�W+YHD�4
Y[bVcpB�a D�4[K�Y:GOe"�'8Ve4ZOY[GJa�ZOe6��c�e	8Ve4b c�ehb'G>dfE�thY[d|YHb c;Y @ ehZ\Y=9�e
m%GJZOa t2GOa�ZOYHd(m%GJaVc�gykfmÿm%GJkfdld?b e4t»eRmJmOY[ZOgHB 2 I�e4ZJe";�EHZOeHK�rFei8!ehZU�;�EHZ%��e4c'�!E[GOI'5b�§Z\Y{g�Y=� mJEHZ%8�GOklE�b�V b e6��m)GOZJa t»GJa�ZOe Ã�� i�`�X�Ê-Y[b c
b�e4a�GJZOEHbh8!E¶r�c�ehZ<c�k�`�Z\YHt2GOklE�b Ã � � Ä Ê|e65C8!ehZOk?��e4b�G\m|GOE>ehdfa t»k?�
c�Y[GJe(GJI�ejY @ ehZ\Y=9�e<Y[bVc^dfE�thY[d�m%GJZOa t»GJa�ZOe4m�E7;wW+Y�D 4 YHb c|B�a D 4
Y[bVc>GOI�e?ZJe4dfY[GJkfEHb mJI�kI8��!e»G)rFehe4b©GJI�e	�©B

 � "!����]�X��(+ %����$'&}�]��,/��&}�] U�}�
2 I�e4mJe I�e65�Y=�!EHZOk�c�e mOY=�'8�dfe4m rFehZOex8 ZJe	8 Y[ZOe4cg�'g Ã i)�T�

Ä ^TB�i�K�8 dleRYHmJe	thE7�'8�dfe»GJe�� Ê»Bji d�Y[Z%9He]t�aVY[b'GJklG)g ÃQ� Æ'Èm9�Ê|E=;
W+Y�LJL»D 4 r�YHm+ZJeKt�a klZOe4c-;�E�Z+GOI�eX� � Ä e"5C8Ve4ZJkI��ehb'G@kfb±YHb�GOkfthk?8VYZ�
GJkfEHbÿE7;@a mJklb�9±GOI�k�m�mJY7��esc Y¶GOY];�E�Z�Y]8VY[kfZ���c�k�m)GOZJkI��a�GOklE�bm;�a�b t6�
GJkfEHbyYHb Y[dfg�m%k�m�klb GOI�eh;�a�GOa�ZJe�B 2 I�e4ZJe";�EHZOeHK�m%e @ e4ZOYHd
�VY¶GOt\I e4m
rFehZOe_9HZOE¶r|bêY[b cG�	k?5�e4cêGJE79�e»GOI�ehZ©Y[b cw9�ZJE�a�b cw9�ehb'GJdfg GJE;�EHZ%� GJI�e�VVb Y[dwmJY7�/8 dlejaVm%eRc>;�EHZ1� � Ä BVi m��UY[dfd@Y7��EHa�b'G�E=;
EHb e�E=;�GJI�eRm%e/� Y¶G\t\I�e4m ÃQ� É4Èm�'9�Ê�r�YHm�a m%eRch;�E�Z�GOI�e � i�`�X

e"5C8Ve4ZJkI��ehb'GOm4B DFEHGJI;GJI�e|8!EHdfg�thZJg�m%GOYHdldfklb e©W@Y'LOL2D�4ÿY[b c GJI�e
mJkfb:9Hdfe6thZJg�m%GOY[d<E=;�B�a D�4:a mJe4cykfbêGOI�e � i�`�X"e65C8Ve4ZJkI��ehb'GOm
rFehZOe)9�ZJE�a�b cUkfb'GJE	Y+V b e18!E¶r�c�ehZRKu8 YHmOmJe4c�GOI�ZJE�a:9HI0Y]��È+�e�
mJkfe @ e�KHY[bVc���ZOa mJI�e4c	E�b�GOE�G\Y=8!eHB�X'GOZJkI8 m�E=;!GOY78Ve|rFehZOe�m)G\YHt\xHeRc
mJa t\I^GJI Y[G-GOI�e?Y=� mJEHZ%8�GJkfEHb0m)GOe"80Y[G-GOI�esZOYHZJe"�QeRY[ZJGJIL�\������e4cC9�e
thEHZOZJeRm�8!EHbVc�e4c>GJEUY=�!EHa�G�E�b�e?Y=� mJEHZ%8�GOklE�b^dfehb:9HGJI�B��e4a�GJZOEHb�8VE¶r�c�ehZ|c�k?`!Z\YHt»GJkfEHb^c�Y[GOY±r-e4ZJest»E�dldfe4t»GJeRc>EHb^GJI�e
p(e4b�ehZ\Y[d � a ZU8!E�mJe � E¶r�c�e4Z Ä k�`�Z\YHt2GOklE�b Ã p ��� Ä Ê+klbVm)GOZJa:��e4b�G
Y[G@GOI�eX[�b'GJe4b m%e � a dfmJe4c/��e4a�GJZOEHb�X�EHa�Z\t»e Ã [ � �<X�ÊwY[G�i�ZU9�EHb�b e�<Y¶GOklE�b Y[d�W+Y7�VE�ZOY[GJE�ZJg��VehG)r-e4ehb É4ÈZ���HÈ�ÈUq�B+X�kfb t»e	b Y¶GOa�Z\Y[dfdlg
E�t4t»a�ZOZJkfb:9i�VE�ZJE�b k�m	Y·m%GJZOEHb:9·b�eha�GJZOEHb;Y7� mJEHZ%�Ve4Z4K�rFe0aVm%eRc
W@YHD�4�mOY=�'8�dfe4m<r|klGJI � a7�bS8LOL2D(BeB�a D�4�rFY�m�b�EHGW��eRYHmJa�ZJeRc
kfbjGOI�k�m��UYHb�b�ehZ�mJklb the
B�ajk�mwYHdfmJE�Y(m)GOZJE�b:9�b�e4a�GJZOEHb	Y=� mJEHZ%�!ehZRB2 I e(m%GJZOa t2GOa�ZOe�r�YHm�^|kfe»G @ ehd�c>ZOe6V b e4c>aVm%kfb:9jGOI�ejp?X�i<X0mJE=;�G��
r�Y[ZOe�8 Y�t\x{Y79He�BþLOL 2 I�e�VVZOm%G);�E�a�Z)� YHb�x�mX;�ZOE7� p ��� Ä thEHZOZJe"�
mU8!EHb c�kfb:9�GJE-�Wa�È���Y[b c]�±É4ÆbO���r-e4ZJe�a m%eRc?kfbjGJI e�ZOe6V b�e	��ehb'G4B2 I e�� Y�t\xu9HZOEHa�b czmOthY[G%GOehZOklb:9<;�EHZ�e4Y�t\ID� YHb�xzrFY�m���E�c�e4dleRc
r|klGJIêYoOZ���Z�§EHZ\c�ehZ'8!EHdfg'b E7��kfYHdoB Ä k?`!Z\YHt»GJE��	ehGJe4Z^t»E�b m)G\Y[b'GOm
rFehZOe:thYHdlkI��Z\Y¶GOe4cA��gDV�GJGJkfb:9 YzZOE�E7� GOe"�'8!ehZ\Y¶GJa ZJe:mOthYHb E7;
b kft\x�ehd�8!E¶r�c�e4Z4B�i dfYHZU9�ejY=� mJEHZ%8�GJkfEHb9thE'e" >t»kfehb'G�r�YHm�b e4t»eRm¡�
mOY[ZOg:GOEhV�G±GJI�e>I e65�Y=�!EHZOkfc�e^c�Y¶G\Y�K�Y[b cD�VeRthY[aVm%eUE7;�Y9dfYHZU9�e
thEHZOZJe4dfY[GJkfEHbsr|klGJIjGOI�e�e"5�GJkfb t2GOklE�b�8 YHZOY7�	ehGJe4Z4KRr-e-I YHc?GJE�I EHd�c
e"5�GJkfb t2GOklE�b©eKt'a Y[d�GOE/�4ehZOE/;�EHZ�GJI e4mJe1V GOm4B� �§Z\Y{g�Y7� mJEHZ%8�GJkfEHbLVVb�e6��m)GOZJaVt2GJa ZJe(c�Y¶G\Y�rFehZOe<thEHdfdleRt2GJeRc>E�b
D�W"ÇZ���9YHb czÆ7�OÉ>Y[GjGJI�eÿX'GOYHbC;�EHZ\c_X�g�b t\I�ZOE[GOZJE�bo^�YHc�k�Y¶GOklE�b
W@Y=�!EHZ\Y¶GOEHZOg Ã X XC^�W@Ê�;�ZOE7� GJI e©W@YÁY[bVc�B�ap�\�����(e4c:9He4m�;�EHZ�!E[GOI^W+Y�D 4 Y[b c�B�a D 4 mOY=�'8�dfe4m4B 2 I e<c�Y[GOY?Z\Y[b:9�e�k�m�dfk?��klGJe4c
kfbze4Y�t\IzthYHmJeL��g:GOI�em8�ZOER5�k?��klG)gÁE=;�GOI�e��\����e4cC9�eHBÿi W+C�e6�~VE¶r t»ZOgHE�m%GOY[G�rFY�m�aVm%eRc|;�EHZsc�Y¶G\Y^thEHdfdleRt2GJeRch�!e»G)rFehehbi��B �^q
YHb cG��ÈHÈ_q�B Ä Y[GOY;Y=�!E @ e9ZOE'E�� GJe"�'8!ehZ\Y¶GOa�ZJe6a�GJkfdfk?�4e4cêYHb
E @ ehb r|klGJIyGOI�e6mOY=�'8�dfe:kfbêYj~ E¶r|kfb:9 C�e<9�YHm4B�i X�k Ã É�ÉHÉ{Ê
c�EHa:��dfe6��t»ZOg�m)G\Y[de��EHb E�t\I ZJE���Y[GJE�ZFr�YHm�aVm%eRc©GJE>t»E�dldfe4t»G<W+Y�D�4
c Y¶GOY K�c�e»GOa�b�eRc���g � O[ÈuS GJE�ZOe"��E @ e(I�kI9HI�e4ZFIVY[Z%�	E�b�k�thm4B�i
mJkI�	kfd�Y[Z�X�k Ã Ç�Ç[È�ÊFthZJg�m%GOY[d�r�YHm�a mJe4c�;�EHZ�GOI�e+B�aVD 4 c Y¶GOY B2 I�e>c�Y[GOY©rFehZOe	ZOe4c�a t»eRc·YHb c<V�G�kfbl¢K��m�8VYHt»e�a mJkfb:9:m)G\Y[bC�
c Y[Z\c£8 ZJE�t»eRc�a�ZOe4m4B L%PJN L%n [�b¤8 Y[ZJGJk�t»a dfYHZ4K Y=� mJEHZ%8�GOklE�b¥;�ZOE7�
EHGJI�e4Z<e"5�t»klGOY¶GOklE�b m Ã 8�ZOe6�§e4c:9He±Y7� mJEHZ%8�GJkfEHbVÊ�r�YHm<ZJe	�	E @ e4c|��gV G%GJkfb:9 GJI�e c�Y[GOYyGOE Y§¦�k�t2GOEHZOehehb¨;�EHZ%��a�d�Y�K	Y[b c Y"t»a���kft

`s[%p	B�Ç�År^|eRm%k�m)GOk @ klG)g'©	E7;�B�a D 4 Bs[�bVm%ehGFmJI�E¶r�m�ª�©:«Zª�c klb^GJI�e@ k�t»kfb�klG)g>E=;wGJI�e-;�e4ZJZOE7�UY79Hb�ehGJk�t�GOZOYHb m%klGJkfEHb+B



�

0.5 1.0 1.5 2.0 2.5

0

2

4

6

8

10

0.5 0.6 0.7 0.8 0.9 1.0

0

1

2

3

 I
/I

0
(a) LaB

6
 at 300 K

 

 

 I
/I

0

(b)

 

 

d (Å)
`s[%p	B���Å_��eha�GOZJE�b�8VE¶r�c�e4Z>c�k?`!Z\YHt»GJkfEHbyc�Y¶G\Y.Y¶G��HÈ�È6q EHb
W+Y�D 4 K�GOE79HehGJI�e4Z?r|k�GOI·GJI�e'V�G�YHb c·ZJeRm%k�c�a YHdoB � YHb�ehd Ã �VÊ(e65u�8 YHb c�mFGJI e?dlE¶r���¬'8 Y[ZJG|E=;r8 Y[b ehdf­!B
mU8�dlkfb�e Ã O x�b�E[G\mOÊ9rFY�m:a mJe4c GOE"m%kI��a dfY[GJezGOI�e_e"�]�VeRc�c�eRcu�
Y¶GOE7� Y7� mJEHZ%8�GJkfEHb®� � B 2 I�e � i�`�X,E�mOt»kfdld�Y¶GOklE�b ml¯8r-e4ZJe
GJI ehb>E���GOYHklb�eRcUYHm�Y�;�a�b t2GOklE�b>E=;e8�I E[GJE�e4dleRt2GJZOEHb�r�Y @ e @ e4t2GOEHZ°L±¨² ÇZ{h³ Ã�´¶µj´ � ÊU«b·¸ P ;�ZOE7�H¯ Ã ° Ê ± ��«R� � µ É�B ´ � E=;�GOI�emOY=�'8�dfe4m�r�YHm�c�ehGJe4ZU��kfb�e4c/;�ZOE7� GJI�e�IVY[d?;��QI�e4k?9�I'G�E=;�GJI�eX�UYHklb
e4c:9HeHB:`wklGOmjGJE9GOI�e0c�Y[GOY9rFehZOeL8!ehZU;�EHZ%�	eRc.klb�¢	��mU8 YHthe^YZ;�GOehZ
`�E�a�ZOkle4ZjGJZ\Y[bVm¡;�E�ZU��kfb:9 Ã ` 2 Ê ° ¯ Ã ° Ê2B 2 I�e0ZJeRY[d-YHb czkI�UY=9Hk?�
b YHZJg/8 Y[ZJGOm�E=;�GJI kfm�GJZ\Y[b m�;�EHZ%� YHZJe�thE7�'8�dfkft4Y¶GOe4c';�a�bVt2GJkfEHbVm�E=;
GJI e�mJt4Y¶G%GOehZOklb�9W8!E[GOehb'GJk�Y[d�m4B�¹·e�V�G�GJE��VYHt\x�mJt4Y¶GJGJehZOkfb:9(Y7�'8�dlk?�
GJaVc�e4m�YHb c/8�I Y�m%eRm�thY[d�t»a dfY[GJe4c]��gjGOI�e�`rB�`�`\��thE�c�eHKML u r|I kft\I
I Y�m��!ehe4b0mJI�E¶r|bUGOE]�!e @ ehZOgUYHt4t»a�Z\Y¶GOe�E @ e4Z-Y±r|kfc�e<Z\Y[b:9�e�E=;�UY¶GOehZOkfYHdfm Ã ;�EHZskfb m%GOY[bVt»eHK�mJehe/^|e6;)B�É	��Ê2B � i<`�X:Y=�'8�dfklGJa c�eRm
Y[ZOejmJa:�CY)e4t»G�GJE0Y[b9E @ e4ZOYHdld�ZOe4c�aVt2GJkfEHb|;�Y�t2GOEHZ1º�P� KVr|I kft\Iÿr�YHm
c�ehGJehZ%��klb e4cj��g·Y�mJmJa:��kfb:9|;�a�dfd-E�ththa:8 YHb t»g·E=;�Y[dfd-mJklGJe4m±Y[b c
Y @ e4ZOY79Hkfb:9·klb�klGJk�Y[d)V�G0Y7�/8 dlklGJa c�e4m^Y[G^Y[dfd�GOe"�'8Ve4ZOY[GJa�ZOe4mL;�EHZ
e4Y�t\Ip�UY[GJehZOk�Y[dQB 2 I eÿmJI�k?;�G>klb GOI�eÿGJI�ZOe4mJI�E�dfc;ehb�e4ZU9�gp» ´ ��!e»G)rFehehb^GJI�esc�Y[GOY�YHb c�GOI�e)V G%GJkfb:9�m)G\Y[b c Y[Z\cUr-e4ZJe<E7��G\Y[kfb�e4c
kfbÿY�mJk?��kfdfYHZX�UY[b�b�e4Z4B[�b Y[bVY[dfgb�4klb�9 ehZOZOEHZ\mL;�ZOE7� � i<`�XG��e4Y�m%a ZJe	�	e4b'GOm4K�klGÿk�m
kI�/8!EHZJGOYHb'G6GOE c�k?`!e4ZJe4b'GJk�Y¶GJeA�!e»G)rFehehb GJI�e Z\Y[b c�E7� ehZOZJE�ZOm
thYHa mJe4c|��g©thEHa�b'GOklb:90m)G\Y¶GJk�m%GJk�thm4K GOI�ehZ%�UY[df~Va t2GOa Y¶GOklE�b mhK!e»G\t[BfK
Y[bVcyGJI e·Y7� m%E�dla�GJeHK<m%g�m%GJe"�UY[GJk�tÁe4ZJZOEHZ\m>thYHa mJe4cG��g GJI e<V�GU�
GJkfb:9D8 ZJE�t»eRc�a�ZOeHB�`�E�Zm��aVt\IyE=;sGJI�k�m�8 Y=8!ehZRK�r-eÁYHZJeh��E�ZJe
t»E�b t»e4ZJb e4c.r|klGJIzGOI�e^Z\Y[b c�E7� ehZOZJE�ZOm(GOI Y¶G	E�t4t»a�Z�;�ZJE�� EHb�e
GJe	�'8Ve4ZOY[GJa�ZOe�GJE?GOI�e�b�e"5�G4Br[�b�GJI�eRm%e<thYHmJe4m4K[rFe|e4m%GJkI�UY¶GJe�GJI�k�m
ehZOZOEHZ/�'g_thEHdfdleRt2GOklb:9.Y=�!EHa�G	GOI�ZOehe9mJt4Y[b m	Y¶GUeRYHt\I_GOe"�'8!ehZ\YZ�
GJa ZJe|8!EHkfb�G';�E�ZUe4YHt\I mJY7�'8�dle�K-YHb cDV G%GJkfb:9zeRYHt\I;mOthYHb kfb c�k?�
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`s[%p	B@Æ Å±]:e4Y[b:�§m%t'a Y[ZOe4c·c�k�m�8�d�YHthe"��ehb'G\m-;�EHZ�GJI�e>kfb c�k @ kfc�a Y[d
mJklGJe4m(Y[bVc9b�e4YHZ��§b�e4k?9�Ib�!EHZ)8 Y[kfZOm<kfbÁW+Y�LJL»D 4 YHm1��e4YHmJa�ZOe4c|��g� � Ä Y[b c � i<`�X�KVZOe4mU8!e4t2GOk @ ehdfgHB 2 I e�Y[b�k�mJE[GJZOE78 kftsc�k�m�8 dfY�t»e6���e4b�G\m�;�EHZs�VE�ZJE�b±Y[ZOe-mU8�I�e4ZJk�thYHdldfg?Y @ e4ZOY79He4c�Å�¼A½!P¾ ¿�À � ± Ln Ã ¼½�PLOL � ¼�½�PPJP � ¼p½!PnOn � Ê2B�`wklGOm�YHZJesc�e4mOt»ZOkI�VeRc0kfb©GJI�esGOe65�G4B
@ k�c�a YHdldfgHB 2 I�e4mJeUehZOZJE�ZOmsYHZJe	G)gu8�k�thY[dfdfgit'a�klGJe>mU��YHdldQK�Y[b c.YHm
mJa t\IÿY[ZOe(mJE7��ehGJkI�	eRm�b�E[G�mJI�E¶r|b0klb©GJI e-V�9Ha�ZOe4m4Br¹yI�ehZOe?Y=8C�8 ZJE�8�ZJk�Y¶GOeHK�rFe(eRm)GOk?�UY[GJe?Y=� mJEHdfa�GOe(e4ZJZOEHZ\m��'g0Y	]:EHb'GJe±AFYHZJdfE��ehGJI�E�c;r|I�ehZOe"��g·GJI�e©GOE[GOYHd�ehZOZJE�Z]8!ehZUc�Y[GOYi8VE�klb'GUkfm	eRm)GOk���UY[GJe4c'��g�YHmOm%a��	kfb:9?GOI�e�m%GOY[GJk�m)GOkft4Y[d?�Q¯wPK«=Á ± É�Y[b c	GOI Y¶G-GJI�e
c�e"9HZOeheRmFE=;s;�ZJe4e4c�E��JÁ©Y[ZOeW9�k @ ehb>��g>GJI e���Y=5�k?�±a:� c�e	9HZOeheRm
E7;�;�ZJe4e4c�E��¥;�ZOE7� X'GJe4ZJb�Â m�ZJa�dfe{L } ��kfb'aVmjGOI�e>b�a:���!ehZ±E=;XV�G8VY[Z\Y=��e»GOehZ\mhBsÃ<bVt»e�GOI�e�GOE[G\Y[d'ehZOZJE�Z+k�m+E���GOYHklb�eRc�K{r-e-e4m%GJkI�UY¶GJe
GOI�eje4ZJZOEHZ�EHb:Y/V G)8 Y[Z\Y=��ehGJehZX��g�V b c�kfb:9UGOI�e+8!EHkfb�G<klb:Y/V�G
r|I ehZOe�GJI�e^m%GOY[GJk�m)GOkft4Y[d?�Q¯wP�kfm�klbVt»ZOe4YHmJe4ci��g·Y>;�Y�t2GOEHZjE7;�E�b�eHB
p(e4b�ehZ\Y[dfdfgÿmU8!e4Y[x�kfb:9 K�Y7� mJEHdfa�GJe	ehZOZJE�ZOm�EHb·b�e4YHZJeRm)GU�Qb ehkI9HIu�VE�Z�!EHbVcsdle4b:9[GOI me;�E�Z�r-e4dld?�§EHZ\c�ehZOe4c<ZJe";�ehZOehb the�t»ZOg�m)G\Y[d�m�I Y @ e}�!ehe4b
mJI�E¶r|b?GOE)�!e P È B È�È�Oj�i L)n ��g?t»E7�'8 YHZJkfb:9|GOE(c�k�`�ZOY�t2GOklE�b+��e4YZ�
mJa�ZOe"��ehb'G\mhBsB�ZOZJE�ZOm@klb'�!EHb c±dfehb:9HGJIUc�k�m)GOZJkI��a�GOklE�b±r|k�c�GJIVm Ã�Ä Ê
YHZJe±Y[ZOEHa�b chObSÅ;�E�Z�b�eRY[ZOe4m%G��§b�ehkI9HIu�!EHZ\m|Y[b cÁY=�!EHa�G	É4ÈbSÅ;�EHZ;�a Z%GOI�ehZ±b�ehkI9HIu�!EHZ\m?GJIVY¶G	YHZJe^ZJe4dfY[GJk @ ehdfgÁrFehdfdFkfmJEHd�Y¶GOe4c�K�mJa t\I
Y�m|W+Y=�§W@Y�8 Y[GJI m�kfb9W+Y�D 4 B

 � � "!�(+����./�:&W�
� $'�X,ÇÆ�È�É�È>ÈbÊnÆl(+ËIÌ=É�ÍCÌ7ÎÏÆlÐ�É�Ñ"ÒnÓKÉ�Ò�Ñ6ÈbÎ\Ñ6ÌZÔfÊ�Ì�Õ�Ì7Ê:É�Ð
i�b9e"5�Y=�'8�dfe(E7;@GOI�ejZOE�E7� GOe"�'8Ve4ZOY[GJa�ZOe+� � Ä c�Y[GOY/;�ZOE7�

Yi� Y�t\x�mOthY[G%GOehZOklb:9<� Y[b�x.k�m�m%I�E¶r|b;klb `wk?9VB���K�YHb czGOI�e�V�G��
GOklb�9>ZJeRm%a d�G\m�Y[ZOejmJa:�'��YHZJkI�heRcÿklb 2 Y=� dle+[2B�i�b�k�m%EHGJZOE78�k�tjc�k�m¡�8 dfY�t»e"��e4b�G-8 YHZOY7�	ehGJe4ZOmT;�EHZ(GJI�e'�!EHZOEHbÁmJklGJe�r-e4ZJe±b�e4the4mOmJYHZJg
GOE;E���GOYHklb"I�k?9�Ixt'a YHdlklG)g�V�GOm4K<Y�m^e"5C8VeRt2GJeRcG;�ZOE7�#8�ZOe @ kfEHa m
m%GJaVc�kleRmhBML 4
`wk�G\m:E7;±GOI�e c�k�m�8 dfY�t»e"��e4b�Gi8 Y[Z\Y=��e»GOehZ\m©GJEêYHbÖB�klbVm)GOehkfb��E�c�e4d-rFehZOem8!ehZU;�EHZ%�	eRc·GJE @ ehZOk?;�gÁGOI Y¶G±GJI�e©c�kfmU8�d�YHthe"��ehb'GOm
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2 i�D�W�Bo[2Å�`wklbVY[d!ZJe"V b�e4cUm%GJZOa t»GJa�ZOeT8 YHZOY7�	ehGJe4ZOmr;�E�Z�GOI�e<W@Y LOL D 4 mOY=�'8�dfeHBrB}5�GJkfb t»GJkfEHb>r�YHm�I ehd�c>Y¶G
�hehZOE?kfbUGJI�eRm%e)V�GOm��!e4thYHa mJe
E=;�Y�m)GOZJE�b:9�t»EHZOZOehd�Y¶GJkfEHb0r|k�GOI©GJI�ejY7� m%E�ZU8�GJkfEHb0thE�e6 >t»kfehb'G4B

× Ì\Ò'ÌJÐ%Í4ÜVà�Ó�ÚJ×'ÍhÐ%ÍhÚOÓ)ÌOÐ)ÞMÎ§Ó)ÞMÚ\Î�Ø
ó Í4Ò��[Î�ÞMÒ�Ú\ÜMÏ�ß�Ì\ß Ù ö�ÚZÛ	ÜZ�uÙ�ÝR÷KÜ
ü!Ô4Ó%ÍhÜ�ß�ÍhÓ%Í(á�Ô4Þ�Ò¶Ó)Î ö�ÞHö\÷	Ú
ü!Ô4Ó%ÍhÜ!Ñ?Ì2ÍhÎ�Ï�Ð)Ì2ßjÐ)Ì%ß�ÌOÚOÓ)ÞMÔRÒ'Î ù	Þ	Úà Ô4Õ�Ø4ÍhÐ)Þ�ÍhÖ'ÜMÌ\Î öRö)áêù4÷�Õ�Ô4Ð-Ö�ÍhÚU�[ÙhÐ)ÔRÏ'Ò'ß

â ä�ú�è ö\÷(ú ö2÷R÷sú ù4÷4÷sú øR÷4÷súã�ä äuåð�è ÚHû�ö�ÛRù	æHä§ö»è Ú�ûMö6Û4ù	ç�ä§ö2è Ú�ûMö6Û6Ú¶ù[ä§ö»è Ú�ûMö6Û"ÞHöRä§ö»è
é!Í(Ô¶Ú\ÚOÏ'á�ÍhÒ'ÚOÛ ÷[û Ý	çRøHä�Ú¶è ÷Hû ÝKçKæHä�Ú¶è ÷Hû ÝKçKæHä�Ú{è ÷Hû ÝKç4ø�ä�Ú{èè:é ÷[û�ö�ÝKÝ4ø�ä§ö»è ÷HûMö�Ý	Ý	Ú'ä§ö2è ÷HûMö�Ý	Ý	Ú�ä§ö»è ÷HûMö�Ý	ÝRÛ[ä§ö»èêië ¥ì íÏî�ï ä�é!ÍRèFä åð ¥ è ÷[û ÷4÷Hö�ÛKæHä�ÞRè ÷Hû ÷R÷RùKÛHä�ù4è ÷Hû ÷R÷"Ú¶ù[ä�ùRè ÷Hû ÷R÷KÛ	ÞHä�ùRèêië ¥ ~�~�ï ä ó è|äuåð ¥ è ÷[û ÷4÷{ù	æHä§ö»è ÷Hû ÷R÷Rù	ç�ä§ö2è ÷Hû ÷R÷4øRøHä§ö»è ÷Hû ÷R÷4øRÛ[ä�ùRèêië ¥¥�¥ ï�ð ê<ë ¥­�­ ï ä ó è�ä åð ¥ è ÷[û ÷4÷	ÚHö{ä§ö»è ÷Hû ÷R÷"Ú¶ùHä§ö2è ÷Hû ÷R÷"ÚZæ[ä§ö»è ÷Hû ÷R÷KÛ"Ú�ä§ö»è
Í4Ö'Î�ÔhÐ)ÖVû�Ú\Ô¶ÌJã�û ÷[û ø"ÚRÞHä�ùRè ÷Hû ø	ÚKç�ä�ùRè ÷Hû øKÞ4ø�ä�ù4è ÷Hû øRæ"Ý�ä�øRè
Ð)Ì2ß�Ï�Ú\Ì2ß]ñ ¥ ø[û�ö%Ú ù[û ÷	Ú öRû çKç öRû æ	çòsó�ä�ôsè ø[û ÚRæ øHû Ý{ù øHû æKÛ øHû æ4øõ òsó!ä�ôsè ÚHû ÝKÛ Û[û ÛKæ Û[û øKç Û[û øRø

Y[ZOe6c�E7��klbVY¶GJeRcG��gw8�I�E�b�EHb @ k?��Z\Y¶GOklE�b m©Y[b c"b�E[G©GJEA8VE'm%k?�
GJkfEHbVY[d?c�k�m%E�ZOc�e4Z4B `@klGOm©GOE GJI�ej�!EHZOEHb c�kfmU8�d�YHt»e	��ehb'GOm©b�eRt��
e4mOmOY[ZOkldfg�a mJe4c GJI�e"kfmJE[GOZJE�8�kftp;�E�ZU� E7;l¼ö½!P � K>bVY=��ehdfg
Ã ¼£½!PLOL � �÷¼¥½�PPJP � �#¼¥½�PnOn � Ê%«Z� B 2 I eh;�EHdfdlE¶r|kfb:9e	t'a Y[GJkfEHb©rFY�m�a mJe4c�;�EHZ�GJI e-V�G4Å
¼p½ Pø � � ± ¼D½ P¿ ��ù�� ¾ ú � � ·¸ P°7û {>ü}ý1þ-ÿ É

e�������� µ É � É
Ç��
	 Ã ÉRÊ

2 I�e>¼x½�P¿ ��ùU� ¾ ú � GOehZ%�
kfmsY��	eRYHmJa�ZOe�E=;�GJI�e�m)G\Y¶GOkft±EHZW8VE'm%k?�
GJkfEHbVY[d�c�kfmJEHZ\c�e4Z�kfbUGJI�eW�UY¶GOehZOkfYHdoK�Y[dlGJI�E�a:9HIUklG|thY[b��Ve(I�kI9HI�dfg
t»E�ZJZOehd�Y¶GOe4c0r|k�GOI:E[GOI�ehZ)8 Y[Z\Y=��e»GOehZ\m�klbÿGOI�e+V GOm4KVmJa t\I:YHm�GOI�e
mJk�GOe�E�tht»a�8 Y¶GOklE�b�B 2 I e�ZJeRm)G-E=;!GJI�e<e	t'a Y¶GOklE�b�kfm�GJI�e @ kI��Z\Y¶GJkfEHb
e65C8!e4t»GJe4cD;�EHZUY[b Y¶GOE7� E=;1��Y�mJm]{>ü�r|k�GOI;Y·m%kfb:9Hdfe @ kI��Z\YZ�GJkfEHbVY[d�;�ZJeKt�a ehb thgh9Hk @ ehbh��gÿGOI�e/B�klbVm)GOehkfb:GJe	�'8Ve4ZOY[GJa�ZOe'ý1þwB2 I�e�c Y¶GOY
V G+GJI kfm��	E�c�e4d @ ehZOg�rFehdfd Ã `wkI9 B@Æ'Ê2KRr|klGJI?GOI�e�W+Y|mJklGJeI Y @ kfb:9>ý1þ ± ÉhÆ�È Ã �'Ê|q Y[b cD¼x½�P¿ ��ùU� ¾ ú � ± È 	 È�ÈHÈ7�bO Ã ��Êj�i�PHKY[bVc^GOI�ejDêmJk�GOe?I Y @ klb�9mý1þ ± ��ÈHÈ Ã Ç7O�Ê�q Y[b cl¼A½!P¿ ��ù�� ¾ ú � ±È 	 ÈHÈ�È�É Ã ÇHÊi�i�P�B 2 I e4mJe��	eRYHmJa�ZOe"��ehb'GOm�E7;�ý þ Y[ZOe?t»E�b m%k�m%GJehb'G
r|klGJIj8�ZOe @ klE�a msm)GOa c�kfe4m4BþL�k»N L¡q�]9E�ZJe4E @ ehZ/¼¨½�P¿ ��ùU� ¾ ú � ;�EHZsGOI�eW+Y±m%klGJe<rFY�m};�E�a�b cUGOE��!e(thEHZOZJe4dfY[GJeRc±r|klGJI^GJI�esW+Y=�§mJklGJe�E�ththaC�8 YHb t»g���V�GOm�GJIVY¶G<I ehd�cÿGJI�e�W+Y=�§mJklGJejE�ththa:8 YHb t»gÿY¶G(a�b�klG)gÿc�kfc
b�EHG�ZOe	t'a�kfZOeÿYHb�gw¼Ç½�P¿ ��ùU� ¾ ú � t»E��'8VE�b�ehb'G4B 2 I�eRm%eÿZOe4mJa�dlGOm
Y¶GJGJeRm)G�GOEjGOI�e�d�YHt\x	E=;�m%kI9Hb k�VVt4Y[b'G�8!E�mJk�GOklE�b Y[d!c�k�m%E�ZOc�e4Z�klb>GJI�k�m
t»E��'8VE�a�b c�B


 �������<Æ�ÈbÉ�È�ÈuÊnÆlÉ���ÌmÎ���ÓKÈuÎ\Ð�É�Ñ"ÒnÓ	É�Ò�Ñ6Ì
i�b e"5�Y=�'8�dfe_E=;UGOI�e;dfE¶r GJe	�/8!ehZ\Y¶GOa�ZOe � i<`�X c�Y[GOYêk�m

mJI�E¶r|b klb ° ��mU8 YHthe©kfbê`wk?9VBÖO.YHb c kfbw¢	��mU8 YHthe9klbê`wkI9 BÖ��B
i�bye"5�Y=�'8�dfe9E=;sGJI�e_V�G�t'a Y[dfklG)g;k�m>mJI�E¶r|b klbê`wkI9 BÖ�_Y[b c
GJI e_V�G^ZOe4mJa�dlGOm0Y[ZOe:m%a:�'�UY[ZOkI�he4c kfb 2 Y=��dfe_[U[2B 2 I�e_�!EHb c
c�k�m�8 dfY�t»e"��e4b�G/8 Y[Z\Y=��ehGJehZ\m�YHZJe©m%I E¶r|bzklb `@kI9 B���K�Y[b c.GOI�e
c�k�m�8 dfY�t»e"��e4b�G�8 Y[Z\Y=��e»GOehZ\mr;�EHZFW+Y�D
4<Y[ZOe�Y[d�m%E±m%I�E¶r|bUkfb^`wkI9 B
Æ/;�EHZ�thE7�'8 Y[ZOk�m%E�b>GJE�GOI�e+� � Ä ZJeRm%a d�G\mhB

i�mFthYHbL�Ve(m%e4ehbUkfb 2 Y=��dfe)[U[2K�GOI�e)�!EHbVcUdle4b:9[GOI m\��eRYHmJa�ZJeRc
dfE�thYHdldfg.r|k�GOI � i<`�X_Y[ZOe @ ehZOg·mJkI�	kfd�Y[Z±GJE6GJI�eÿY @ e4ZOY79He>c�k�m¡�
G\Y[b the4mX�!e»G)rFehe4b©GJI�ejmJk�GOe4m)�	eRYHmJa�ZOe4c0r|k�GOI:c�k�`�Z\YHt2GOklE�b�B 2 I�e
c�k�`�ehZOehb the4m0klb§�VE�b cêdfehb:9HGJI m©Y[ZOe:kfb c�k�thY[GJk @ eÁE7;?GJI�e.Y=�Vm%E7�
dfa�GOeUehZOZJE�Z1�!e»G)rFehe4b·c�k?`�ZOY�t2GJkfEHb.Y[bVc � i�`�Xi�	eRYHmJa�ZOe"��ehb'GOm
E7; � È 	 ÈHÈbOg�i�B L%n [�b E[GOI�ehZUrFEHZ\c�m4K�GJI�e9dfE�thYHd�Y[b c Y @ e4ZOY79Hem%GJZOa t»GJa�ZOe4m�YHZJe�GOI�e-mOY=��er;�E�Z�GJI e4mJe�t»E��/8!EHa b c�m4B�¹yI�e4b�t»E��]�8VY[ZOklb:9zc�k�mU8�dfY�t»e	�	e4b'Gm8 Y[Z\Y=��e»GOehZ\mhK-k�G0kfmUkI�'8VE�Z%G\Y[b'GUGJEzZOe6���e	���!ehZ|GOI Y¶G�kfb � i<`�X>��eRYHmJa�ZJe	��ehb'GOm4K�GJI e Ä e	�'g�e6��¹·YHdldfehZ;�Y�t2GOEHZ Ä P kfm�GOI�e @ YHZJk�Y[b the?klbÿGOI�e����������������! #"�c�k�m%GJZOk?��a�GJkfEHb�K
YHb c9GOI�ehZOe6;�E�ZJe	kfb t»dfa c�eRm?t»EHZOZOehd�Y¶GJkfEHbVm�kfbÁGOI�eUc�kfmU8�d�YHthe"��ehb'GOm
E7;�b�ehkI9HIu�!EHZOklb:9�Y[GJE���m4B%$<m%a YHdldfg(EHb�e�e"5C8VeRt2GOmwY|mU��YHdldfehZ���e4YZ�
mJa�ZOe"��ehb'G+E7; Ä P�GOI Y[b�E=;f¼A½!P � K{r|I�k�t\Ijk�m+r|I Y[G@k�m+E�� mJehZ @ e4c�B2 I kfm�r|kfdld��Vejc�k�mOt»a mOm%eRc^kfb|��EHZOesc�e»GOYHkld��Ve4dlE¶r?B[�b6Y©mJk?��kfdfYHZ1�UY[b b�ehZ?YHmsY7�VE @ eHK!r-e�t\I�e4t\x�e4cÿGOI�e Ä e	��gHe6�¹.Y[dfdfehZL;�Y�t2GJE�ZOmUY79�YHklb m%G>Y[bwB�kfb m%GJe4klb���E�c�ehd|GOE_c�e»GOehZ%��klb�e
k?;<YHb'g.a�b�a mJa YHd��!ehI Y @ kfEHZ±e65�kfm%GOm±kfb ehklGJI ehZ	GJI�e @ k?� ZOY[GJkfEHb YHd��E�c�eRm±E�Z�klb m)G\Y¶GOkftÿc�k�m�8 dfY�t»e"��e4b�G\mhB 2 I�e�V�G%GOklb:9j;�a b t2GOklE�b
k�mUb�eRY[ZOdlg;kfc�ehb'GJk�thYHd�GJEDB�t!B É9e"5�the"8�G^GJI Y[G^r-e9ZOe"8 dfY�t»eo¼½�P¿ ��ùU� ¾ ú � r|klGJI Ä P¿ ��ùU� ¾ ú Y[b c_{ ü r|k�GOI:GOI�e�ZOe4c�aVt»e4c_��Y�mJm);�EHZ
GOI�e±Y[GJE��Ç8VY[kfZ1� ü û�B 2 I�k�m)��E�c�ehdwr�YHm);�EHa�b c9GJE©r-E�ZJx0r-e4dld;�E�ZFGJI�e�^TB\��^TBp8 YHklZ\m Ã mJehe?`wk?9VBwÆ�Ê&�u;�E�Z|klb m%GOYHb t»e�Kb;�EHZ�W+Y=�§W@Y8VY[kfZOm�GOI�e)B�klb m%GJe4klbL��E�c�e4d�9Hk @ eRm�ý1þ ± ÉK�HÈ Ã ��Êwq Y[bVc Ä P¿ ��ùU� ¾ ú± È�B ÈHÈ�ÈHÈ Ã ��Ê<�i�P[B�C�E¶r-e @ e4Z4K�GJI�k�mX��E�c�ehd�thEHa�d�c0b�E[G�c�eRmJthZJkI�!e
GOI�e<GJe"�'8!ehZ\Y¶GOa�ZJe(c�e"8!ehbVc�ehb the<E7;�GJI�e Ä e"��gHe"�Q¹.Y[dfdle4Z\;�Y�t2GJE�ZOm;�E�ZFGJI�e?b�eRY[ZOe4m%G��§b�ehkI9HIu�!EHZ�^TB}��D�8 YHklZ\mhBr[�bÿe4mOmJehb theHK'GJI�e?dfE¶r
GOe"�'8!ehZ\Y¶GJa ZJe Ä P e65C8VeRt2GOe4ch;�ZOE7� �4ehZOE=��8VE�klb'GW�	EHGJkfEHb6klb6GJI�eB�klbVm)GOehkfb��	E�c�e4dHkfb c�k�thY[GJe4m@Y|Z\Y¶GJI ehZ�I�kI9HI]ý þ K{gHehG�GJI�e Ä e	��gHe6�¹.Y[dfdfehZ+;�Y�t2GOEHZ\mjkfb t»ZOe4Y�m%eL�±a t\ID��EHZOemt'a�kft\x�dfgÁGOI Y[b;m%a t\I;Y��E�c�e4d rFEHa�d�cUm%a�979HeRm)GRB���E�Y=��EHa b�G�E7;(')��*�+, 
+,-�� Ä P¿ ��ùU� ¾ ú E7`�mJe»Gt4Y[b YHt4t»EHa b�G/;�EHZ�GOI�k�mL�Ve4I Y @ klE�Z4Byp(k @ ehb;GJI e9dlE¶r @ YHdla e©E7;
m%GOY[GJk�t6c�kfmU8�d�YHt»e	��ehb'GOm�;�EHZ9Y[dfdsE[GOI�ehZ|��e4Y�m%a�ZOe"��e4b�G\m^a�8êGJE
GOI�k�m18!EHkfb'G4K�rFe	Y�mJmJa:��ejGOI Y¶G<GJI�eUm%GJZOa t2GOa�ZJe±kfm<rFehdfdwE�ZOc�ehZOe4c
YHb c GJZOg EHGJI�e4Z���E�c�ehd�m>E7;sGJI�e_8 I�EHb�E�bêc�ehbVm%klG)g;E7;jm)G\Y¶GJeRmhB$<m%kfb:9·Y Ä e"��gHe�;�EHZ%� c�E�e4m	b�E[G	I�ehdI8�K\� a�GUk�;�rFe0YHdldfE¶rH;�EHZ
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`s[%p	B�O�ÅD^|e"8 ZJeRm%e4b�G\Y¶GOk @ e � i�`�X"c�Y¶G\Y_kfb ° ��m�8 Y�t»eh;�E�Z Ã Y�ÊB�aVD 4 Y[bVc Ã �!Ê0W@YHD 4 B Ä Y[GOY;ZOYHb:9HeRm0YHZJe6dlkI��k�GOe4cx�'g GOI�e8�ZOER5�k?��klG)gUE=;wGJI�e+������e4cC9�eW;�EHZ|e4Y�t\I©thE7�'8!EHa�b c�B
G)rFE<B�kfb m%GJehkfbo��E�c�e4m4K�r-e>E���GOYHklb.GOI�emV G	mJI�E¶r|b.klb `wkI9 B9Æ;�EHZ	W+Y�D 4 B 2 I�k�m�V�G	I YHm	Ç[ÈuS
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r|klGJIzGOI�em;�e4ZJZOE7�UY=9�b�e»GOkft±GOZOYHb m%klGJkfEHb_Y[G^ÉKOÿq=kfb�B�aVD 4 K�r-e
t»E�dldfe4t»GJeRcjc�Y¶G\Y�Y¶Gr��B ��K�É4È K�ÉRO�K¶Y[bVc�Ç[È�q�BK��E<E7� @ klE�a m+t\I YHb:9He
E�ththa�ZOm�kfb Ä P�E @ e4Z�GJI�k�m�GOe"�'8Ve4ZOY[GJa�ZOe|ZOe"9HkfEHb Ã `wkI9 B\�[Ê»B�[�bUE�Z��
c�e4Z<GOE0dfE�EHx>;�EHZ @ e4ZJg9mU�UY[dfd�t\IVY[b:9�e4m4K!rFe�e4dleRt2GOe4cÁGJEmV G(GOI�e
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`s[%p	B=� Å�^|e	8�ZJeRm%e4b'GOY¶GOk @ e � i�`�X	c�Y¶G\Y<YHb c+V GOm�kfb]¢K��m�8 Y�t»e
;�EHZÃ Y�Ê�B�a D 4 YHb c Ã �!Ê�W+Y�D 4 B@`wklG@Z\Y[b:9�e4m�YHZJe-m%I�E¶r|b+B 2 ZOYHb m¡;�E�ZU�
Z\Y[b�9He4msYHZJe Ã Y�Ê?Ç�B OR�\ÉRÇ�B � �i v L�Y[bVc Ã �VÊjÇ�B OZ�OÉRÈ�B �®�i v L{Kwe4Y�t\I
psYHa mOm%k�Y[b0b Y[ZOZJE¶rFe4c���g^È�B �Ö�i v L¶B
GOI�e^dfkfb�e^mJI Y=8!e4m�a m%eRczkfbzGJI�e�V�GOm4K�m%kfb the^m%g�m%GJe	��Y[GJk�tUehZOZOEHZ\m
kfb:GOI�e±GJI�e4EHZOe»GJk�thYHd@dfkfb�e	mJI Y78VeRm�e"5�k�m%G3�ML)n	Y[b cÁE[GOI�ehZsm%g�m%GJe	�]�
Y[GJk�t©ehZOZJE�ZOm�GJI Y[G>E�tht»a Z';�ZJE�� 9Hdfk�G\t\I�e4m4K��VYHc�;�EHZ%��m/;�E�Z�GJI�e8 ZJe"�QeRcC9He�� Y�t\xb9�ZJE�a�b c±Y[b c54¶EHZ}� � K�ehGOt[BfK�mJI�E�a�dfc	E�ththa�Z�kfb�GJI�em%GOYHb c�YHZOcÿYHm�r-e4dldwYHm�GJI�e	c�Y¶G\Y�B 2 I�k�m)��ehGJI�E�c9k�m�m%GJkfdld�mJehb mJk��
GOk @ e�GOE(c�ZJk?;�GOm�kfb�GOI�e���EHb�E�t\I�ZOE7�UY¶GOEHZwthY[dfkI��ZOY[GJkfEHb�;�ZOE7� mOthYHb
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kfb|8 Y[b ehd Ã �!Ê�;�EHZ�t»d�Y[ZOklG)gHB
8!ehZ\Y¶GOa�ZOe:dfY[G%GOkfthe6t»E�b m%GOY[b'G^E7;jÆ BfÉKO7��É Ã ÉRÊÖ�i kfm©m%E���ehr|I Y[G
dfE¶rFehZ�GJIVY[bUGOI�e�thYHb�EHb kft4Y[d @ Y[dfa�e�E7;�Æ BfÉKO=�����ijBML¡� 2 I�kfm-c�k?`!e4Z��e4b t»e?thEHa�d�c©klb c�kft4Y¶GJe?mJE7��e @ YHthYHb t»kfe4m�kfb0GJI�ejm%GJZOa t2GOa�ZOeHK�Y[bVc
kfb c�e4e4c�K@EHa�Z-V GOm?Y[ZOeUm%dfkI9HI'GJdfg:kI�/8 ZJE @ e4c_��gÁYHdldfE¶r|kfb:9>;�EHZ �
ÇbS W+Y @ Y�thY[bVt»kfe4m4B6C�E¶rFe @ ehZRK�Y_8�ZOe @ kfEHa m±m)GOa c�g L 4 mJI�E¶r-eRc
GOI Y¶G�GOI�e?W+YHD�4<dfY[G%GOkfthe(thEHb m%GOYHb�G�k�m�ZJe4dfY[GJk @ ehdfg�klbVm%e4b m%klGJk @ e<GJE@ Y�thY[bVt»kfe4m4Bêi�d�m%EVK�YHd�GOI�EHa�9HI;GJI�ehV G>rFY�mUk?�'8�ZOE @ eRcD��g kfbC�
thdlaVc�klb�99ÇbS8W+Y @ YHt4Y[b thkleRmhK�GOI�k�m @ YHdla e	r�YHm(E�� m%e4Z @ e4c:GJE|�Ve
thEHZOZJe4dfY[GJeRc>GOEm�VEHGJI9GOI�e�c�k�mU8�dfY�t»e	�	e4b'G)8 Y[Z\Y=��ehGJehZ\m�YHb c©GJI�e
Y7� mJEHZ%8�GJkfEHb>thE'e" >t»kfehb'G4B�i�b E[GJI ehZ�8VE'mJmJkI��kldfklG)g	k�m�GJI Y[G-GOI�e<kfbC�
thZJeRYHmJe4cL�!EHZOEHb>�UYHmOm�YZ`�e4t2G\mFGJI�esZOE�E7� GJe	�'8Ve4ZOY[GJa�ZOesdfY[G%GJk�t»e
thEHb m%GOYHb'G4K�m%aVt\I©Y�m��UY{gUE�ththa�Z�klb:Xu�^LOL2D 4 Ã thE7�'8 Y[ZOe(dfY[G%GJk�t»e
thEHb m%GOYHb'GOm-klb|^|e6;�m4B�Ç[È±Y[b c©Ç�É4ÊFYHb c��<cVLOL2D 4 Ã ^|e";�mhB�ÇHÈ�Y[bVc
Ç�Ç[Ê2B<Ã�GOI�ehZOr|kfmJeHK@GJI e^mJY7�'8�dle>YHb czc�Y[GOY_t'a YHdlklG)g6YHZJeL9�E'E�c�K
YHb c·GJI eLV�GOm	Y[ZOeUe65�thehdfdle4b�GRB:X�k?��kfdfYHZJdfgHK@GJI e^ehdfe4t»GJZOEHb�k�tUY[bVc�UY79Hb�ehGJk�tm8�ZOE78!ehZJGJkfe4m�E=;�EHa Z/B�a D�4^mOY=�'8�dfe^Y[ZOe0thEHb mJkfm%GJe4b'G
r|klGJI	GOI�E�mJe�klb/8�ZOe @ klE�a mJdlg�8�a���dlk�mJI�e4c�m%GJa c�kfe4m%� Ã `wkI9 B�ÇHÊ»B 2 I�e� i�`�X�V�GOm�klb c�kft4Y¶GJe(GOI Y¶G|GOI�esdlE�thYHd�Y[b c©Y @ e4ZOY79He(m)GOZJa t»GJa�ZOe4mYHZJeFm%kI��kld�Y[ZRK[mJklb the�GOI�e�W+YZ��D(KRW@YZ��W+Y KRB�aC��DzY[b c]B�aC��B�a+�!EHbVc
dfehb�9[GJIVm(YHZJe	t»E�b m%k�m%GJehb'Gsr|k�GOIÁGOI�k�m Ã ;�EHZ?W+Y LJL D 4 Ê(Y[b c<8�ZOe @ k��E�a m(c�k�`�Z\YHt2GOklE�bÁm%GJa c�kfe4m Ã ;�EHZ-�VEHGJI·W+YHD 4 Y[b ciB�a D 4 Ê»B �2N L¡k2N L¡q
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YHt4t»a�Z\Y¶GOesZJeRm%a�dlGOm
;�E�Z�GJI�e���YHklb9mJklb�9HdfesmOthY[G%GOehZOklb:9'8 YHklZ\m4KC��a�G
GJI ehkfZ�8 YHZOY7�	ehGJe4ZOm?rFehZOe>mJe @ e4ZJe4dlg·t»E�b m)GOZOYHklb e4c.Y[b czYHZJeUb E[G
ZOe"8!EHZJGJe4c0I�e4ZJe�BrB�ZJZOEHZ\mFY[ZOe(eRm)GOk?�UY[GJe4c�;�ZOE7� YU]9E�b'GJe�AFY[ZOdlE��e»GOI�E�c�B�X�ehe�X�e4t[B}[U[�;�E�Z�c�e»G\Y[kfdfm�E7;s��ehGJI�E�c�m4B

Ö�ÔRÒ'ß A B ¥ äuåð ¥ è ò(äuåðFè òDCFE!GwäuåðFè
é!Í»í ó ù"Ú ÷Hû ÷4÷RøKÞHä�ø{è ø[û ÷KÛKæ[ä�ùRè øHû ÷KÛ[ö2÷
é!Í»íQéVÍ Þ ÷Hû ÷4÷HöRöRä�ø{è ÚHû�ö%ÚRçHä�Ú¶è Ú�ûMö�ÛRùKæ
ý+ÏHí ó ù"Ú ÷Hû ÷4÷RøKÝHä�Ú¶è ø[û ÷Kæ	çHä�ùRè øHû ÷Kæ	çKÞ!H
ý+ÏHíoý+Ï Þ ÷Hû ÷4÷{ù4øHä�Ú¶è ÚHû�ö�ç{ù[ä�Ú¶è Ú�ûMö�çRÛRù�I

HKJ�LNM&OQP%RKJTS(U
GJIVY¶GFYHd�GOI�EHa�9HI�GJI e�m%klGJe(c�k�m�8�d�YHthe"��ehb'G�8VY[Z\Y=��e»GOehZ\mr;�EHZFW+YHD 4V�G9Y[b¶B�kfb m)GOehkfb§��E�c�ehdsrFehdfdoK�GJI�ezc�k�m�8 dfY�t»e"��e4b�G\m0Y�m���eRYZ�
mJa�ZJeRcL��g � i�`�XL;�EHZ
�VEHGJI^W@YHD�4�YHb cmB�aVD
4�ZJeKt'a�klZOe<Y[G-dfe4Y�m)G
G)rFE�B�kfb m%GJehkfbh;�ZOe	t'a�e4b t»kfe4m4B 2 I�k�m(a�b�a mJa Y[dwm%klGJa Y[GJkfEHbÁt4Y[b_�!e
a�b c�ehZ\m)GOE'E�ci��gÁt»E�b m%k�c�e4ZJkfb:9>GOI�eUZOehd�Y¶GJkfEHbVm%I�kI8<�!e»G)rFehe4bÁGOI�e
mJk�GOe	c�k�mU8�dfY�t»e	�	e4b'GW8 YHZOY7��e»GJe4ZOm);�ZOE7� � � Ä8Ã GJI e>¼Ö½�P � Â mOÊ
Y[bVc^GOI�e+�!EHb c9c�kfmU8�d�YHt»e	��ehb'GT8 Y[Z\Y=��ehGJehZ\m�;�ZJE�� � i�`�X Ã GOI�eÄ P�Â m\Ê2Bm[�;|E�b�e>t»E�b m%k�c�e4ZOm(GOI�eL½D8 YHZOY7�	ehGJe4ZjYHm?Y[b.kfb m%GOY[b'G\YZ�
b�e4EHa mjc�kfmU8�d�YHt»e	��ehb'G�;�ZJE�� GOI�em��e4YHbl8!E�mJklGJkfEHb.E=;|Y¶GOE7�£3�K
GJI ehb6GJI�e�Y @ e4ZOY79He�3 µWV �VE�b c:dfehb:9HGJI·c�kfm%GJZOkI��a�GJkfEHb·r|k�c�GJIÄ Psk�mX9Hk @ e4b���g�ÅÄ P ± ¼ Ã ½�X µ ½�Y-Ê P �± ¼A½ PX � �¨¼A½ PY � µ Ç�¼A½�X�½�Y �

± ¼A½ PX � �¨¼A½ PY � µ Ç ² ¼A½ PX � ¼p½ PY �[Z Ã ÇHÊ
r|I�e4ZJe-GJI�e Z 8 Y[Z\Y=��e»GOehZwkfm�YW��e4Y�m%a ZJe-E=; GOI�e|t»E�ZJZOehd�Y¶GOklE�b+�Ve"�
G)rFehehb0GJI ejc�kfmU8�d�YHthe"��ehb'GOm�E7;wY[GJE7�UmX3�YHb c V �C;�EHZ|a b t»E�ZJZOe6�
d�Y¶GJeRcjc�k�m�8 dfY�t»e"��e4b�G\mhK Z ± È�K¶k?;�GOI�e-c�k�mU8�dfY�t»e	�	e4b'GOmwY[ZOe�Y[dfrFY{g�m
kfbsGJI�eFmJY7�	e�c�klZOe4t»GJkfEHb Ã Y�m�kfbjY[bjYHthEHa m%GJk�tr8�I�E�b�EHb!Ê Z ± ÉHK¶Y[b c
k?;�GJI�e(c�kfmU8�d�YHthe"��ehb'GOmFY[ZOe�Y[dfr�Y{g�m�klb>E�8:8!E�mJk�GOe<c�kfZJeRt2GOklE�b m Ã YHm
kfb Y|;�ehZOZOE'e4dleRt2GOZJk�t>c�k�m)GOEHZJGJkfEHb�K�E�Z�Y[b_E�8�GJk�thYHd�8�I EHb�E�bVÊ Z ± �
ÉHB8i�dlGJI EHa:9�I"GOI�ehZOezY[ZOe·m%GJkfdld-;�e4r¥��e4Y�m%a ZJe	�	e4b'GOm©E=;±GJI�k�m
mJEHZJG Ã EHb�e�b�e4e4c�m+�VEHGJI.dlE�t4Y[d�Y[bVc·Y @ ehZ\Y=9�e�m)GOZJaVt2GJa ZJe>c�Y[GOY'Ê2K
klG�Y78:8VeRY[Z\mjGOI Y¶G/;�EHZ�b�eRY[ZOe4m%G±b�e4k?9�Iu�VE�ZOm�klb m%g�m%GJe	��m±r|I�e4ZJe
GJI e>�!EHbVc�klb�9·k�m	b�E[GL8�ZOe4c�E7��klbVY[b'GJdfgo��e»GOYHdldfk�t[K Z kfm'9�ehb�e4Z��
Y[dfdfg;t»dfE�mJe9GOEzEHb�e�B ` EHZ>kfb m%GOYHb t»e�K�;�EHZUGOI�eÁCT97�¡Ã Ã ÇHÊ/8 YHklZ\m
kfb6CT9'D�Y P A-a�Ã u K Z?\ È B a K POnjY[bVc·A-aC��Ã Ã Æ�Ê|kfbhF(D�Y P A-a n Ã k KZ9\ È�B ��O�B P u `�EHZ�GJI�e(m%eRt»E�b cUb�e4k?9�Ib�!EHZ��	ehGOYHd!Y[GJE7�Um�klbUGOI�e4mJe
mJg�m%GJe	�Um Ã m%a t\I;YHm�GJI�e:A-aC��DFY_8 Y[kfZOm�klb�F(D�Y P A-a n Ã k Ê Z k�m9He4b�ehZ\Y[dfdfg b e4Y[Z9È B O�B � Y[kfZ���c�k�m)GOZJkI��a�GOklE�bw;�a�b t»GJkfEHb Y[b YHdlg�mJkfm
E=;sc�k?`!Z\YHt»GJkfEHb c�Y¶G\Y·t4Y[b g�kle4dfc Z aVm%kfb:9zY.m%kfb:9Hdfeÿc�Y¶G\Y·mJe»GRB[�bw[�b i<mhK|b�eRY[ZOe4m%G��§b�ehkI9HIu�!EHZ'[�bC��i�m�8 Y[kfZOm>I Y @ e Z � È 	 ��B P }`�E�Z+;�a�ZJGJI ehZ�t»E7�'8 YHZJk�mJEHb�K@GJI�e>��k?����k�b�e4YHZJeRm)G�b ehkI9HIu�VE�ZOmjklb��kX��ehGOY[d�I Y @ e©Y6ZOehd�Y¶GJk @ e4dlg.dfE¶r Z E7;<Y=�!EHa�G>È B � B P } [�b Y[dfd
GJI e4mJejthYHmJe4m4K Y�m�GJI�e��!EHbVcÿdle4b:9[GOI9klb thZJeRYHmJe4m4K Z GOehb c m�GJEm9�e»G
mU��YHdldfehZRB
X�klbVt»e·r-e·t»EHdfdfe4t2GOe4cx� � Ä YHb c � i�`�Xêc�Y[GOY;EHb"mJkI�	kfd�Y[Z

2 i�D�W�BÖ[�[�[2Åw`wk�GjZOe4mJa�dlGOm-;�E�Z�B�a D 4 � i�`�X.c�Y¶G\Yÿa mJklb:99dfE¶r
GOe"�'8!ehZ\Y¶GJa ZJe>c�Y[GOY9E�boB�a D 4 Y�mjY>V�G%GOklb�9Ám)G\Y[b c Y[Z\c6Z\Y¶GOI�ehZ
GOI Y[b�GJI�e4EHZOe»GOkft4Y[d�m)G\Y[b c Y[Z\c�mhB�^|e4mJa�dlGOm�Y[ZOe�GOI�ehZOe6;�E�ZJe�t\I YHb:9HeRm
kfb GJI eêdlk�m%GJe4cH8VY[Z\Y=��e»GOehZ\mi�!e»G)rFehe4b GJI�eêGJe"�'8!ehZ\Y¶GOa�ZJeyE7;
GOI�e9m)G\Y[b c Y[Z\c_Y[b c_GJI�e©GOe"�'8Ve4ZOY[GJa�ZOe©E=;�GOI�e9c�Y¶G\Y�B�B�ZJZOEHZ\m
kfbo8 YHZJe4b�GOI�e4mJe4m�Y[ZOeUE7��G\Y[kfb�e4cj��g.Y:]9EHb'GOe©AFY[ZOdlEh��ehGJI�E�c�B
A-IVY[b:9�e4m�kfb ´ � klb c�kft4Y¶GJejmU�UY[dfd+mJI�k�;�G\m|kfb0GOI�e���EHb�E�t\I�ZOE7�UY=�
GOEHZ�thYHdlkI��Z\Y¶GJkfEHb+B���E�bC���hehZOE)��eRYHmJa�ZJe	��ehb'GOm@E=;�» Ä P�Y[ZOeFdlkfxHe4dlg
c�a�e�GOE±mJg�m%GJe	�UY¶GJk�t�e4ZJZOEHZ\m�kfb^c�Y[GOYjZOe4c�a t2GOklE�b^Y[b c^t»EHdfdfe4t2GOklE�b
YHb cÁGJI�e4ZJe";�EHZOe�GOI�e4mJe]��eRYHmJa�ZJe	��ehb'GOmsmJI�EHa�d�ci�VeUt»E�b mJkfc�e4ZJeRc
Y�m�a:8:8!ehZ|dfk?��klGOm�EHbÿY[b�g^mJa t\I�8!E�mOmJk?��dfe?t\I Y[b�9He4m4B
ü!ÌOÑ?á�ÌOÐ%ÍhÓ)ÏHÐ)Ì�á�ÍhÞMÐ ]_^ ä ä�Ì�`|èa]bB ¥ ä åð ¥ èc>d ³�� ���4�¶µ¶�&e-£gf�¤4³�¾!f�¤ åð
ùh÷(úyí�ö\÷(ú ÷Hû øHöRä§ö»è Ú�h ÷�ä§ö2ùRèji^ö2÷!k ô
ö�Û<úyí�ö\÷(ú ÷Hû ù4÷Hä§ö»è l|ö�h ç�ä�øRèji^ö2÷gk À
ö�Û<úyíwø[û øsú ÷Hû ÷{ù[ä§ö»è l-ù!h Ú'ä�Ú{èji^ö2÷ k À
c>d ³���³�� ���4�¶µ¶�&e|¾�f�¤4³�¾!f�¿ åð
ùh÷(úyí�ö\÷(ú ÷Hû ù"Ú�ä�ø{è Þgh ùHä§ö�Þ{èji^ö2÷ k À
ö�Û<úyí�ö\÷(ú ÷HûMö�ÞHä�ùRè ö�hMö{ä�Û4èji^ö2÷gk À
ö�Û<úyíwø[û øsú ÷Hû ÷R÷Hä�ùRè l\Ú�h ÛHä�ÝRèji^ö2÷ k À
c>d ³ c>d ���h�[µ¶�&eF¾!ff¬4³f¡Ff�¾ åð
ùh÷(úyí�ö\÷(ú ÷Hû ø{ù[ä�ùRè ù!h Ý�ä�øRèji^ö2÷ k À
ö�Û<úyí�ö\÷(ú ÷Hû ù4÷Hä§ö»è l�Ýgh Þ�ä§ö3h ù4èji^ö2÷ k ô
ö�Û<úyíwø[û øsú ÷Hû ÷{ù[ä§ö»è l�çgh Ú'ä§ö3h�ö2èji^ö2÷ k ô

mOY=�'8�dfe4m�E=;�W+Y�LJL»D�4[K!r-e�t4Y[b:t4Y[d�t»a�d�Y¶GOe Z ;�E�Z�GOI�e±W@YZ��D"Y[bVc
W@YZ��W+Y'8 YHklZ\m4KVY[bVc©GJI�eRm%ejZOe4mJa�dlGOm<Y[ZOejm%I�E¶r|b9kfb:`wk?9VBTa�B 2 I�e�UY79Hb�klGJa c�e	E7; Z ;�E�ZsGJI�eUW@YZ��W+Y�8 Y[kfZOm(k�m?YHm(e65C8!e4t»GJe4ci;�ZOE7�
GOI�e�t»E78�8Ve4Z@ER5�k�c�e4m4K POnON P u e"5�t»e"8�G@GOI Y¶G�r-e
��e4Y�m%a�ZOe�Y(c�e4thZJeRYHmJe
kfb Z r|klGJI;GJe	�'8Ve4ZOY[GJa�ZOeHB 2 I�k�m�c�e4thZJeRYHmJem�UY{gl�!e9Y[b YHZ%GOk��;�Y�t2GjE7;FGOI�e^Y7� m%E�ZU8�GJkfEHb.t»E�e6 >t»kfehb'G�kfb·GJI�e�^|klehG @ ehd�c.ZJe"V b�e6���e4b�G���r|I�ehb^GJI�e?W@Y�E�ththa:8 YHb t»gUk�mFI�ehd�c0Y[GFa b�k�G)g�K�GJI�e1V�GJGJe4c¼g½ P � Â m]9Hk @ e©Y:b�eRY[ZOdlg.t»E�b m)G\Y[b'G Z E7;<Y=�!EHa�G	È�B O7O�B 2 I�e
W@YZ��Do8 YHklZ\mhKHEHb	GJI�e�E[GJI ehZ�I YHb c�K�Y[ZOeFb e4Y[ZOdfgja�b thEHZOZJe4dfY[GJe4c±kfb
GOI�ehkfZ�c�k�mU8�dfY�t»e	�	e4b'GOm4K�9Hk @ klb�9ÿGJI�e>a b'aVm%a YHd�mJk�GOa Y¶GOklE�b·r|I ehZOe
GOI�e9c�k�m�8�d�YHthe"��ehb'G\m±E7;�GOI�eÿZJe4dfY[GJk @ ehdfgzm%I EHZJG�W@YZ��DH8 Y[kfZOm	Y¶G� B ÈbO¨�i Y[ZOe�dfe4mOmst»E�ZJZOehd�Y¶GOe4c©GJIVY[b:GOI�eUW+Y=�§W@YL8 Y[kfZ\m(Y[G(ÆVBlÉRO�i�B'X�kfb the|GJI�e1� � Ä c�Y¶G\Y?t»dfe4YHZJdfg�kfb c�k�thY[GJe�b�E�8!E�mJklGJkfEHb YHdVc�k�m¡�
E�ZOc�ehZRK[GJI e4mJe)��e4Y�m%a�ZOe"��e4b�G\m-YHZJe<c�klZOe4t»GFm%GJZOa t2GOa�Z\Y[d e @ kfc�e4b t»e
GOI Y¶G�GOI�e9W+Y·Y[b c D mJa:��d�Y¶G%GOkfthe4m�Y[ZOe©b�e4YHZJdfgza�b thEHa:8�dfe4c;kfb
GOI�ehkfZ @ k?� ZOY[GJkfEHb m4B 2 I�kfmjZJeRm%a�dlG4K@klb6GJa ZJb�K�mJa:979�e4m%GOm<GJI Y[G?GJI�e
c�E7��klbVY[b'GX;�ZJeKt'a�ehb thg©c�kfm%GJZOk?� a�GJkfEHb9kfbÿGJI�e±W+YZ��DG8VY[kfZ @ k?��Z\YZ�
GOklE�b m�k�m1��k?��E�c�YHdoK�Y[b cÿkfb c�e4e4c�K!GOI�e Ä P @ m4BTc�c�Y[GOY'V�G?mJa t\I
Y c�kfm%GJZOkI��a�GJkfEHb"r-e4dldQB X�kfb t»eÁGJI�ejB�aVD
4 � i�`�X"c�Y¶G\Yzkfm©mJE
mJkI�	kfd�Y[ZjGOE9GJI e0W+Y�D�4^c�Y[GOY�KwGOI�kfm±ZOe4mJa�d�G	thY[b��Ve©Y=8:8�dfkfe4c·GJEB�a D�4¶K�YHmsrFehdfdoB0A-E��/8VY[ZOkfmJEHb m<GOE©E�8�GJk�thYHd�ZOe6~ eRt2GJk @ k�G)g6c�Y¶G\Y
YHZJe-8!E�mOm%kI��dfe?r|I�ehbÿE�b�ejt»E�b m%k�c�e4ZOmFGOI Y¶G�GOI�e�B�klb m%GJe4klb>V�G\m�GJE
GOI�e � i<`�X c�Y[GOY·Y[ZOe^GOEi�!e©GOYHxHehb YHm�Y6r-e4k?9�I'GJe4c;Y @ e4ZOY79HeE7;-Y[dfd�E[GOI�ehZ-��E�c�e4mW8�ZOe4mJehb'G?Y[b c:GJI�e4ZJe";�EHZOe±thYHb�b�EHG(e"5�Y�t2GOdlg
thEHZOZJeRm�8!EHbVc©GJEÿY�9�k @ ehb_��E�c�eHB�¹yk�GOIÁGOI�kfm?t4Y @ eRY¶G�kfbi��kfb c�KGOI�e4mJe�ZOe4mJa�dlGOm<Y[ZOe�kfbÁY=8:8 ZJER5�kI��Y[GJejY79HZOehe"��e4b�G<r|k�GOIÁE78�GJk�thY[d
ZOe6~Ve4t2GOk @ klG)g^c�Y[GOY	GJIVY¶G<mJI�E¶r�m|YUD��§DG�	E�c�e�klbhB�aVD 4 Y[G1��OHÈ
t"� v L Ã É{ÇHÇ7�±qjÊ�YHb cÿY/B�aC��Dw��E�c�ejY¶GjÉhÆuO�t"� v L Ã ÇHÈ7a�qjÊ¡k
k?;wGJI�ejD���Dw��E�c�ejc�E7��kfb Y¶GOe4mFGJI e+B�aC��D���E�c�eHB
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`s[%p	BKa ÅwA-EHZOZOehd�Y¶GJkfEHbW8 YHZOY7�	ehGJe4Ze;�EHZwc�kfmU8�d�YHthe"��ehb'GOm��VehG)r-e4ehb
W+Y·Y[bVc D b�eRY[ZOe4m%G±b�e4k?9�Ib�!EHZ\m	Y[b c;W+Y·Y[b c;W+Y6b�ehkI9HIu�!EHZ\mhBB�ZOZOEHZe� YHZOm@Y[ZOe\� YHmJe4csE�bjZOe"8�ZOE�c�a t»kI��kfdlklG)g1;�ZJE�� mOthYHbsGJE<mOthYHb�B
X�g�m%GJe"�UY[GJk�t:ehZOZOEHZ\m^Y[ZOe:eRm)GOk?�UY¶GOe4c GOEp�!e.YHm>d�Y[Z%9He6YHm©È�BfÉHK
mJE:GJI e©Y78:8 Y[ZOehb'G±c�e4t»ZOe4Y�m%e^klb Z �UY{gj�!e©YHb_e65C8!ehZOk?��ehb'G\Y[d
Y[ZJGJk?;�YHt»G4B


 ��ÈbÉ�É�ËÏÓKÌ�ËÏÊ�ÍF�uÎIÍCÌ�Õ�Ì7Ê�É1ËÏÊD01�A(ÅËÏÊo�
Ò�
 ô
��E¶r GOI Y¶G>rFe0IVY @ e©e4m%GOY=� dlk�m%I e4czGOI�ewMJt4Y[b�E�b�k�thY[dÏN9I�e"5�YZ��!EHZOkfc�e?m%GJZOa t2GOa�Z\Y[d�Y[bVc @ kI��ZOY[GJkfEHb YHde�Ve4I Y @ klE�Z��'g^dlE�EHx�kfb:9UY¶G

W+Y�D�4¶K¶r-e�GJa�ZOb?GJE�GJI�e
t'a�e4m%GJkfEHbjE7;�r|I�e»GOI�ehZ+GJI�e4ZJe-kfmwY|d�Y¶GJGJk�t»e
kfb @ EHd @ e	�	e4b'GFkfb©GJI�e±AF]_^ GOZOYHb m%klGJkfEHb©E=;rB�a D 4 B� ZOe @ klE�a mjY @ ehZ\Y=9He>m%GJZOa t»GJa�Z\Y[dFm)GOa c�kfe4m±E=;|GJI e0d�Y¶GJGJk�t»e�8VYZ�
Z\Y=��e»GOehZ\m0YHb cyEHa Z���e4Y�m%a ZJe	�	e4b'GOm0E=;jGOI�elB�aC��D=YHb c§B�aC�B�a dfE�thY[d>c�kfmU8�d�YHt»e	��ehb'GD8 Y[Z\Y=��ehGJehZ\m Ã `wkI9 B �HÊ.m%I E¶r b�E
E7� @ kfEHa m9t\I YHb:9He.b�eRY[Zhced�B [�b E�ZOc�e4ZÿGJEw8�d�YHthe.dlkI��k�G\m:EHb
GJI kfm	d�YHt\xzE=;(t\I Y[b:9�eHK�rFe^a mJe4c_GJI�eÿdfE¶r GJe	�/8!ehZ\Y¶GOa�ZOe©c�Y[GOY
GJE¶V�G.GOI�e I�k?9�I�ehZ·GOe"�'8Ve4ZOY[GJa�ZOe c�Y¶G\Y"kfb GOI�e @ kfthklb�klG)g�E=;
GJI e©`�] GOZOYHb m%klGJkfEHb+B 2 I�e0ZJeRm%a�dlGOm	Y[ZOe^mJa:�'�UY[ZOk?�4e4czkfb 2 YZ���dfe�[U[�[2Bj¹·e0e"5u8!e4t»G�mJE7��eÿt\I Y[b�9He>E @ ehZjGOI�k�m�GOe"�'8!ehZ\Y¶GJa ZJeZ\Y[b:9�eÁc�a�e6GJE GJI�e4ZU�UY[dW��ZOE�Y�c�ehb�kfb:9_E7;�Y=�!EHa�G.É65�ÉRÈ v } �i�P
Y[bVc ÇZ5�É4È v } �i�Pj;�E�Z<B�a:�§D Y[b cÖB�a:��B�a�K?ZJeRm�8!e4t»GJk @ e4dlg�Kjm%E
GJI e���Y=5�k?�±a:� Y�c�c�klGJkfEHb YHd�t\I Y[b:9�e(c�a�esGJE>YHb'gL8!E�mOmJk?��dfe�8!E=�
d�Y[ZOEHb�k�tze6`�e4t»GOm<;�ZJE�� GJI�eRm%ep�	eRYHmJa�ZOe"��ehb'GOmÁY[ZOep» Ä Pm Ã B�aC�D|Ê ± É�B OZ5�ÉRÈ v } �i<P�Y[bVc-» Ä Pm Ã B�aC��B�a!Ê ± É65�ÉRÈ v } �i<P[B@` EHZ+thE7�/�8 YHZJk�m%E�b�K�rFei��eRYHmJa�ZJej» Ä Pm Ã ]9b:�¡ÃsÊ ± ��B OR5�É4È v n �i<P6kfbêGOI�e
AF]_^Å8!ehZOE @ m%x�klGJe>W@Y P � n AFY L � n ]9b�Ã n Kwr|I kft\Izk�mjG)rFE9EHZ\c�e4ZOm
E=;r�UY=9�b�k�GOa c�esd�Y[Z%9HehZRBML��2 I�kfm�ZOe4mJa�dlG�thdleRY[ZOdlg�kfb c�k�thY[GJe4m|Y	mU��YHdldfehZ�c�e	9HZOehe(E=;+d�Y¶GJGJk�t»e
kfb @ EHd @ e	�	e4b'G�klb>B�a D�4<t»E7�'8 YHZJeRc	GJE�GJI�ejAF]_^G8!ehZOE @ m%x�klGJeRmhB2 E]t'a Y[b'GOk�;�g�GOI�kfmFkfb @ EHd @ e	��ehb'G4K�r-e(b�eheRc�GJE	x�b�E¶r GJI e<b�a:�/��!ehZ	E=;TB�a Y[GJE���mjGJI Y[G	YHZJeUkfb @ EHd @ eRc·klbzGOI�e��UY79Hb�ehGJk�tm8!E=�
d�Y[ZOEHb m4B 2 I�eUYHb Y[dfg�m%k�m(E=;�GOI�eL^�Y=�UYHb·mOthY[G%GJe4ZJkfb:9 q mJa:979�e4m%GOm
GJIVY¶GUEHb�dfgD�bS E7;�GOI�ehB�a;Y[GJE���m�YHZJe©m%E·klb @ EHd @ e4c�BW$�b c�e4Z
GJI e4mJe©thklZ\t»a:�Um%GOYHb t»eRmhK�E�a�Z'�	eRYHmJa�ZOe"��ehb'G�GOZOYHb mJdfY[GJe4m�GJE.Y[b
a:8:8!ehZ^dlkI��k�G^E7;(ZOEHa�9HI�dfg�O�8|ÉRÈ v u �i<P[K�EHZ>È B È'Çg�i ;�EHZ�GOI�e

c�kfm%GJE�Z%GOklE�b·YHZJE�a�b c6e4YHt\IjB�azY[GJE7�#klb.GOI�eL8VE�dfYHZJE�b�BL[�b·GJI�e
t4YHmJe-E7; GOI�e<AF]_^p8Ve4ZJE @ mJx'klGJeFER5�kfc�e4m4K¶GJI�e|c�k�m%GJEHZJGJkfEHb	k�m�YHmOm%E7�
thkfY[GJeRc^r|klGJIÿY @ YHdle4b t»eW~ aVt2GJaVY¶GJkfEHb>�!e»G)rFehehb0GJI ej]9b n�n Y[bVc
]:b u n @ Y[dfehb the©m%GOY[GJe4m4B ` EHZ'B�a D 4 r-eÿthYHb a mJe©GJI�eÿc�k?`!e4Z��
e4b t»e�klb9d�Y¶GJGJk�t»e+8 YHZOY7��e»GJe4ZT�!e»G)rFehehb:c�k @ Y[dfehb'G<YHb c0GJZOk @ YHdle4b�G
Z\Y[ZOe6�§e4YHZ%GOI.I�e65�Y=�!EHZOk�c�e4m2L�GOE6eRm)GOk?�UY[GJe0GJI Y[G±GOI�e9c�kfm%GJE�Z%GOklE�b
ZOe4mJa�dlGJkfb:9h;�ZOE7� Y @ Y[dfehbVt»em~Va t2GOa Y¶GOklE�bzGJE<B�a n�n�m%I�E�a�d�co�Ve
Y7�VE�a�GjÈ�B Èb�®�ijBrÃ<a�Z?a:8:8!ehZjdfkI�	klGjk�m?r-e4dld}�!ehdfE¶r GOI�k�m @ Y[dfa�eHK
r|I kft\I9m%GJZOehb:9HGJI�e4b m�GJI e�thY�m%e-;�E�Z|GJI�e	c�k�mJmJk?��kfdfYHZJklG)gm�!e»G)rFehe4b
GOI�el�Ve4I Y @ klE�Z^E=;/B�a D�4·Y[b c GOI�e AF]_^ 8!ehZOE @ m%x�klGJeRmhB ¹6e
mJI�E�a�dfcyY�c�c GOI Y¶G0GJI�e6e4m%GJkI��Y[GJeÁGJI Y[G0EHb dlg��bS E=;sGOI�eiB�a
Y[GJE���m?YHZJe�kfb @ EHd @ eRcÁkfb·GJI�e�8VE�dfYHZJE�b mskfm+� YHmJe4c6EHbzY[bVY[dfE79Hg
GOE<mU8�kfbC� ~Vk?8/^�Y=�UY[b±mJt4Y¶G%GOehZOklb�9�klb	c�kfdla�GOe��UY79Hb�ehGJk�t�mJe"��kfthEHbC�
c�a t2GOEHZ\m<mJa t\IÁY�msAFc L v(o ]9b o 2 e�� P 4 klGskfm1��g9b�E���e4YHb m(t»dfe4Y[Z
GOI Y¶G�GJI�e�GJI�e4EHZOg©t4Y[b|�Ve	m%kI�'8�dfg©e"5�GJehbVc�e4c©GOEUGJI�e	thY�m%e?E7;�Y;�a dld�d�Y¶GJGJk�t»e�E=;��UY=9�b�e»GOkft	kfEHb m4B>X�klbVt»e	GJI�e>c�ehb mJk�G)g6Y[b c.mJk?�4e
E7;��UY=9�b�e»GOkft]8VE�dfYHZJE�b m�YHZJe	b�EHG(rFehdfd�e4m%GOY=� dlk�m%I e4ch;�E�ZWB�a D 4 K
GOI�ehZOe|�UY{gD�Ve|;�YHZL��EHZOe0GOI Y[bw�uSEB�ayY¶GOE7�Um�kfb @ EHd @ eRc_kfb
GOI�eh8!EHd�Y[ZOEHb m4B P%k [�bA;�YHt2GRK P ÉKObS E=;(GJI e @ EHdfa:��eÿkfmL;�ehZOZJE7��UY79Hb�ehGJk�thY[dfdfg YHdlkI9Hb�eRcêY¶G0GJI�e;ÉKO�B Ozq GOZOYHb mJk�GOklE�b�B } [�;jGJI kfm@ EHdfa:��e/;�ZOY�t2GJkfEHb6kfm-��E�ZJe�kfb c�k�thY¶GOk @ e�E=;�GOI�eUb�a:���!ehZ?E7;
B�a
Y[GJE���m�klb @ EHd @ e4c	kfbUGJI e1�UY=9�b�e»GOkftT8VE�dfYHZJE�b�K[GOI�ehb0EHa�Z-ZJeRm%a�dlGOm
rFEHa dfcÿkI�'8�dlgÿY[b9e @ e4b:m��UY[dfdfehZ<c�kfm%GJE�Z%GOklE�b Ã�P È�B ÈHÈHÆÖ�i(ÊX8!ehZB�a©Y[GJE��©B2 I�e·c�k�`�ehZOehbVt»eÁkfbêd�Y¶GJGJk�t»el8VE�dfYHZJE�bêm%kI�he_�!e»G)rFehe4b§B�aVD 4
YHb c6GJI�e0AF]<^®8!ehZOE @ m%x�klGJeRmsa�b c�e4ZOmOt»E�ZJeRm�GOI�e>eRmJmJehb'GJk�Y[d�c�k�;��;�e4ZJe4b t»e�kfb�GOI�eX��e4t\I YHb�k�m��Ö;�E�Z�GJI�e|d�Y[Z%9He���Y79Hb�ehGJE�ZJeRm%k�m)G\Y[b the
kfb;GJI�eRm%eh�UY¶GOehZOkfYHdfm4B 2 I�eÁAF]_^g8!ehZOE @ m%x�klGJeRm±IVY @ eÿY6I k?9�I
e4dleRt2GOZJk�thYHdVZOe4mJkfm%GOYHb t»e(kfb>GJI ehkfZ|b�EHZ%�UY[d Ã Y=�!E @ eWced+ÊFm)G\Y¶GOe1�!e6�
t4Y[a mJe|t»E�b c�a t»GJkfEHb	kfm�m%GJZOEHb:9�dlg?kI�'8VeRc�e4c'��g�t\IVY[Z%9He4m+GJZ\Y=8�8VeRc��g_dfE�thYHd�dfY[G%GOkfthe:c�kfm%GJE�Z%GOklE�b m4B 2 I�e4mJe9dfY[G%GOkftheh8VE�dfYHZJE�b m�Y[ZOe
d�Y[Z%9He	ehb EHa:9�I·YHb c<8 ZJe @ YHdle4b'Gjehb�E�a:9HI6GJI Y[G?E[GJI ehZjt»E�b c�a t»G��
kfb:9h8 Y[GJI�r�Y{g�m�Y[ZOe	e"5�t»dfa c�e4cp��GJI Y[G±k�mhK@GJI�e0m%g�m%GJe"� I Y�m?b�E[G
ZOe4Y�t\I�e4c�GJI eX8Ve4ZOthEHd�Y¶GJkfEHb	dfk?��klG4Br¹yI�ehb�GOI�e�mJg�m)GOe"� �!e4thE7��e4m�UY79Hb�ehGJk�t[KVmU8�kfb:Y[dfk?9�b:��ehb'G�ehbVt»EHa ZOY79He4mFGOI�e�t\I YHZU9�e(GJEL~ E¶r?K
eRmJmJehb'GOkfYHdldfg±ZOe"��E @ kfb:9sGJI�e<dfY[G%GOkfthe)8!EHd�Y[ZOEHb m-Y[b c'8�a�G%GJkfb:9±GJI�emJg�m)GOe"�Ö�!ehgHE�b csGOI�e�8!ehZ\t»E�dfY[GJkfEHb?dfk?��klG4Bs[§Gwk�m @ ehZOgsc�k� >tha�d�GwGJE
kI�UY=9�klb�e?I E¶r"GOI�kfm)� YHmJk�t�8�k�t2GJa ZJe�t4Y[b9Y=8�8�dlg0GJEmB�a D 4 9Hk @ e4bGOI Y¶G�GOI�e�Y @ e4ZOY79HeFc�kfm%GJE�Z%GOklE�b	YHZJE�a�b c	Y-B�aUm%klGJe�k�m}��EHZOeFGJI YHb
YHb E�ZOc�e4Z�E=;)�UY=9�b�klGJa c�e9mU�UY[dfdle4Z±GOI Y¶GUkfb GOI�e|8Ve4ZJE @ mJx�k�GOe4m4B2 I ehZOe6;�EHZOeHKHr-e|t»E�b t»dfa c�e�GOI Y¶GFY[b�g+8!E�mOm%kI��dfe�c�g�b Y=��k�t�dfY[G%GJk�t»e
kfb'GJe4ZOY�t2GJkfEHb0kfm�8 dfY{g�kfb:9	Y @ e4ZJg>mU�UY[dfd�ZJE�dle(kfb^GOI�e�B�a D�4s]_^?K
YHb c�k�m\8�ZOE7� Y7��dfg�kfb t»k�c�ehb'G\Y[dQB�i�d�GOI�EHa�9HIUkfbmB�a D�4|d�Y¶GJGJk�t»e)8!E=�
d�Y[ZOEHbVm(YHZJe4bfÂ G�t»EHb'GOZJkI��a�GOklb:9©GOEÿGJI�eL�UY=9�b�e»GOEHZOe4mJkfm%GOYHb t»e�K�rFe
e	�'8�I YHmJkI�hejGOI Y¶G(GJI e4mJe]��e4Y�m%a ZJe	�	e4b'GOm�YHZJe±b�E[Gsm%e4b mJk�GOk @ ejGJE�UY79Hb�ehGJk�t18!EHd�Y[ZOEHbVmhB
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[�b^thEHb thdla mJkfEHb�K�r-e�IVY @ eT��e4Y�m%a ZJeRc	GJI�e<dlE�thYHdVYHb cUY @ e4ZOY79He

m%GJZOa t»GJa�ZOe�E=;�W@YHD 4 Y[bVcjt»E��/8VY[ZOe4c<GJI�eRm%eFc�Y¶G\Y�GJE�dlE�thYHd�m%GJZOa t��
GOa�ZOe�c Y¶GOY<EHb'B�aVD 4 B 2 I�eRm%e�d�Y¶GJGJk�t»e4m�IVY @ e-mJkI�	kfd�Y[Z�m%GOY¶GOkftFY[bVc
GOI�ehZ%�UY[d:8 ZJE�8Ve4Z%GOkleRmhÅ@GJI�e4g	YHZJe�thZJg�m%GOYHdldfE79�ZOY78�I�k�thY[dfdfg?r-e4dld�E�Z��
c�ehZOe4c r|k�GOI b�Eo��e4YHmJa�Z\Y=��dfe|8VE'm%klGJkfEHbVY[d�c�k�mJEHZ\c�ehZRKFYHb c;GJI�e
W@Yq4=B�a.m%a:� dfY[G%GJk�t»eUk�m @ kI��ZOY[GJkfEHb YHdldfgÁc�eRt»E�a:8�dfe4cl;�ZOE7� GOI�e>D
mJa:��d�Y¶GJGJk�t»e�B·` a�Z%GOI�ehZ%��EHZOeHK�rFe^I Y @ em8�d�YHt»eRc_m%GJZOklb:9�ehb'G�dfk?�/�



a
klGOm�EHb0GJI ejc�e"9�ZJe4e<E7;wt\I YHb:9He(klb0GJI e(dfE�thYHd�m)GOZJa t»GJa�ZOesY[ZOEHa�b cB�a^klb^GJI�e @ kfthklb�klG)g�E=;�GOI�e(`�]r4�AF]_^yGOZOYHb mJk�GOklE�b>b�e4YHZ�ÉROjq�B2 I�k�m(ZJeRm%a�dlG?m%e4Z @ e4m�GJE©a�b c�e4ZOmOt»E�ZJe�GJI�e];�a�b c�Y7��ehb'GOYHd�c�k�`�ehZU�
ehbVt»e��!e»G)rFehehb0GJI e±AF]_^¶8Ve4ZJE @ mJx'klGJeRm|Y[b c>B�aVD 4 Å�Y[dlGJI�E�a:9HI�UY=9�b�e»GOkft�8!EHd�Y[ZOEHbVm Ã kQB e�B�ehdfe4t»GJZOEHb m�thEHa:8 dleRc©GJE^mJI�EHZJG��§Z\Y[b:9�e�UY=9�b�e»GOkft�EHZ\c�ehZ2Ê�e65�k�m)Gwklb��VEHGJI�mJg�m)GOe"�UmhK{GOI�e�d�Y¶GJGJk�t»e-klb @ E�d @ e6���ehb'G�kfbUGJI eT8Ve4ZJE @ mJx�k�GOe4m�k�m�E�ZOc�e4ZOm�E7;e��Y79Hb�klGJaVc�eT��EHZOeT8�ZOE=�
b�E�a�b t»eRc�K�m%a�979HeRm)GOklb�9�GJI Y[GsYHb'g>8!E�mOm%kI��dfe±c�g�b Y7�	k�thYHd+d�Y¶GJGJk�t»e8!EHd�Y[ZOEHb mFkfb|B�a D�4W8�dfY{g0Y[b©klb thkfc�ehb'GOYHd�ZJE�dle�B
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2 I�e�Y[a�GJI�E�ZOm�GOI Y[b x(TVB Ä B 2 I E7�'8 mJEHbW;�EHZ@a m%e";�a�d�thEHb @ e4ZOmOYZ�

GJkfEHbVmhBW¹6e	Y[d�m%E>GJI YHb�x9`-B�DFZOkfcC9�e4m4K!]_B!i�b c�ehZ\mJEHb�K Ä B�AFYHE K
TVBs^|k�t\I YHZOc�mJEHb_YHb c;A<B�]9a�Z%8�I�gl;�EHZ�YHmOm%k�m)G\Y[b the>kfb t»E�dldfe4t»G��
kfb:9>GOI�e	c Y¶GOY B 2 I kfm(rFEHZOx0r�YHm)8 Y[ZJGJk�Y[dfdlg9mJa:8:8!EHZJGJeRch��g0GOI�eÃ) >t»e>E7;�D�Y�m%k�tLB�b�e4ZU9�g·X�thkle4b t»eRm Ã Ã(D�BFX�Ê2K�A-I�e"��k�thY[d�X�t»k?�
ehbVt»e4m Ä k @ k�m%kfEHb±E=;�GOI�eu$�B[X�B Ä e	8 Y[ZJGU��ehb'G�E=;�B�b�ehZ%9Hg Ã�Ä ÃWB-Ê»K
A-EHb'GOZOY�t2G�b�E B Ä B}��i�AFÈ7�Z���Z�'X�`�ÈHÈ�È7a7� K[Y[b c���g�GJI�e��<Y¶GJkfEHbVY[d
X�thkle4b t»e:` EHa�b c Y¶GJkfEHb+K
9�ZOYHb'G�b E Bxa�ab��É	�[Æb��BA¹6E�ZJx Y¶G^W+E�m
i�d�Y=��E'mL��Y¶GOklE�b Y[d<W+Y=�!EHZ\Y¶GOEHZOgzrFY�mUt»E�b c�a t»GJe4c a�bVc�ehZUGOI�e
Y[aVm�8�k�t»eRm?E=;FGJI e Ä ÃWB�B � i�`�X.c�Y¶G\Yÿr-e4ZJe>thEHdfdleRt2GOe4czY¶G?GOI�e
X'G\Y[bC;�E�ZOc�X�g'bVt\I�ZJEHGJZOEHb�^�YHc�k�Y¶GOklE�b�W+Y7�VE�ZOY[GJEHZOgHKRr|I�k�t\Ijk�m@E�8C�
ehZ\Y¶GOe4c>��g>GOI�e Ä ÃWBu47Ã(D�BFX�B:��e4a�GJZOEHb:c�Y[GOY�rFehZOejt»E�dldfe4t»GJe4c
Y¶GUGOI�eh[�b'GJe4b m%e � a�dfmJe4c���eha�GOZJE�b X�E�a�Z\t»e9Y¶G^i�ZU9�EHb�b�eh�<YZ�
GJkfEHbVY[d�W+Y7�VE�ZOY[GJE�ZJg�K�r|I�k�t\I;k�m';�a�b c�e4cA��g_GJI e Ä ÃWB a�b c�ehZ
A-EHb'GOZOY�t2G�¹���� É6�\É4È7a=��B��<p1���7� B
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S]B�dfe4t»GJZOEHb�k�t<Y�c�c�ZOe4mOmhÅuvxw�y{zqz�|qw{}F~�y5~j�K�)zg�
L�T BsB�GOEHa�ZOb�e4YHa·YHb c � B@C<Y=9�ehb:�±a�dldfehZRK � I�kfdoBw]:Y=9VB@D��5��KO=��a Ã É	a7�bOHÊ»B
P^X�B�]:Y�mJmJkfc c�Y�K�i�B-A-EHb'GJkfb�e4b:�4Y K 2 B�]zB�c�e � YHmOthYHdle�K�Y[b c^?B�]9E�b�b�kfehZRKVvwB � I�g�m4B�D�������K:�7� Ã ÉKa7ab�HÊ2B
n vwB�`@k�mJx!K Ä B�A<B�T�EHI b m)GOEHb�K�D(B�A-EHZOb'a�G4K�X�B @ E�b_]9EHdfb Y[ZRK
X�B1Ã(mJehZOE=`�KsYHb c¶B�B<AFY[d @ EVK(TVB�iT8�8�doB � I�g�mhB[�5��K�ÉKa�ÉHÉÃ ÉKab�Za'Ê2B

u ]zBHA<B¶i�ZOEHb mJEHb�K[TVB¶W�B[X�YHZJZ\Y[EVK¶vwB¶`wk�m%x�KH]zBR¹yI�klG%GOEHb�K'Y[b c
D(B�W�B DFZ\Y[b c�GRK � I�g�mhBC^|e @ B D��5��K�ÆC�[ÇHÈ Ã ÉKa7a�a�Ê2B

} X�B X��a�dfdfE¶r?KC[2B � Z\YHmOYHc�K�]zB!A<B�i�ZJE�b mJEHb�K�X�B DFE�9�c�YHb�E @ kft\I�K
T BFW�B�X�Y[ZOZOYHE K|Y[bVc"vwBF`wk�m%x�K � I'g�m4B�^|e @ B-D��(��K?ÉHÉK��Ç7�
Ã ÇHÈHÈHÈ'Ê2B4 ijB � B�^�Y7��klZOe"��K�T B � I�g�mhBfÅ A-EHb c�ehb m4B-]:Y[G%GOehZ���KT� ÉR��É
Ã ÉKa7ab�HÊ2Bk>W�B Ä e	9HkfEHZ%9HkQKrB�B@` ehd�c�ehZRK�CjBr^?B\Ã�G%G4K�TVB�W�B�X�Y[ZOZOYHE K�Y[b c
vwB�`wkfmJx�K � I�g�m4Bu^�e @ B W�ehG%GRB(�{�+K�O�ÉK�[Æ Ã ÉKa7ab�HÊ2Bq � B/��g�I'aVmhKÁX�B/F�E�EHb+K:]zBUq?Y[aC`n�UY[b�K:X�BUW�B^A-E�E78!ehZRK
vwB�`wkfmJx�K�Y[b c0T B X�YHZJZ\Y[EVK � I�g�m4Bu^|e @ B�D��5��K Çb��ÉR� Ã ÉKa7ab�HÊ2B

�>X�B�X��a�dfdfE¶r?KT[2B � Z\YHmOYHc�K�]zB�A<B|i�ZOEHb mJEHb+K�T B�W�B|X�YHZJZ\Y[EVK
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